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SOME RECENT DEVELOPMENTS IN WATER-POWER ELECTRIC PLANTS. 
In this number of Tue Evectricat Wor-pD are illustrated four 
important long-distance transmission plants using water power as the 
prime mover. While two of these plants, Chambly and Mechanics- 
ville, are quite alike in their salient features, they are widely different 
from the other two at Bakersfield, Cal., and Three Rivers, Que., and 
among them is represented a wide variety Of engineering. There 
can be no doubt that the application of water power for electrical gen- 
eration and transmission is a rapidly developing art, and that in many 
places in the country hitherto unproductive streams may now be 
turned to good account by means of electrical transmission of power. 
Taking all these plants together, perhaps the most striking feature to 
electricians of the older class is the enormous potentials which they 
employ, and the extreme simplicity of the means by which these are 


controlled and handled. 


It apparently needed the example of the Niagara installation to in- 
duce the investment of large capital in enterprises of this character. 
Despite its glaring defects of engineering the Niagara, plant still stands 
foremost as a representative installation, and its unquestioned success 
has been the means of widely encouraging the establishment of simi- 
lar plants. It is pleasant to be able to entirely commend the work 
that has been done on some of the new installations described this 
week. Perhaps it is fair to say that, in many respects, the plant at 
Chambly is one of the most carefully planned and best designed that 
has yet been constructed. While many engineers will feel at first some 
doubts about the propriety of running dynamos below the water level 
of the forebay, it seems that it should be easily possible to guard 
against anything short of an absolute overflow of water over the 
crest of the dam at a point above the dynamos. With any reasonable 
variety of hydraulic engineering this casualty could be placed in the 
category of visitations of Providence, since it is possible to guard 
against every conceivable variety of accident which would make such 
an overflow possible. Dampness is no longer such an enemy to in- 
sulation as it was in the older days, but it would have been perhaps 
equally easy to use a type of wheels with vertical shafts and put the 


dynamos high and dry above the water level. 





Whatever may be said about the electrical features of these installa- 
tions it cannot be denied that the hydraulic engineering, especially 
at Bakersfield and Chambly, is of the very highest class. At the lat- 
ter plant, notably, it seems that the means adopted must secure the 
highest possible efficiency, and it would be difficult to conceive of 
more beautifully simple and direct mechanism than that employed. 
The only feature of their work about which the hydraulic engineers 
may feel any doubts is the method of governing employed. The 
physical difficulties in the way of governing water wheels are very 
great, and this is especially true in turbines in which a large volume 
of water in motion possessing enormous jnertia has to be handled 
through the agency of gates, themselves necessarily heavy and dif- 
ficult to move. There seems to be no escape from this particular 
feature of water-power work,and the engineers who have designed the 
governors in use at present are to be congratulated upon having 


accomplished such excellent results under such difficult conditions 


The simultaneous construction in this country of half a dozen og 


more plants of the largest size and highest class for lon-:':stance 
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power transmission can be regarded as very gratifying evidence of 
the success which has marked previous installations. It also points 
to the not distant day when any water power, of any considerable size, 
within transmission range of a centre of population, will be utilized 
in this way. What this means to the citizens of towns the greater 
part of whose power is brought in in this way, is hard to realize at 
first. It is possible that successful long-distance transmission of 
power of this kind may result in smokeless cities, as it certainly will 
result in the cheapening of power, and its small sub-division and ap- 
plication to many uses to which it is not now applied. In this way, 
as notably heretofore in the case of the electric light and the electric 
street railway, electrical engineering has had a direct influence upon 


the social environment for the greatest good. 





In a recent number of the London Electrician a list of some large 
installations in this country in erection and under contemplation is 
given, and the question asked: “What will they do with it all?” refer- 
ring, of course, to the vast powers. It may be proper here to say 
that there is no country in the world which can absorb so much 
power or find so many uses for it as this one. The development of a 
great power at any point produces an industrial condition which 
shortly results in the establishment there of works which find it to 
their benefit to seek cheaper power or different conditions. In this 
way there has grown up around Niagara Falls a great manufacturing 
city, which is rapidly extending. It is by no means visionary to 
hope for the establishment of similar great centres of industry within 
the working radius of electrical transmission from other such sources 
of power. The actual powers used in industries in America are prob- 
ably much in excess of the total of all the available water power in 
the country, and the question asked by our contemporary seems to 


answer itself when this fact is considered. 





THE SEIZURE OF AN OPPORTUNITY. 

In these columns last week reference was made to the burning of 
the cable power house of the Capital Traction Company at Wash- 
ington, and the hope was expressed-that the opportunity presented 
for the installation of an electric service on the large system of rail- 
ways thus crippled would be seized. It was pointed cut that an 
electric service, far more satisfactory than the cable, could probably 
be installed in much less time than would be required for the rehabili- 
tation of the old order of things. It is a gratifying fact that the de- 
cision of the company has been to equip the lines rendered inactive 
with electricity, thus displacing in favor of the conduit system one of 


the finest cable railway plants extant. 





As is described elsewhere in this issue, work is to be immediately 
begun on the placing of conductors in the cable conduit, and the 
erection of a suitable generating station in a situation possessing 
many advantages for the economical generation of electric power. It 
is thought that a large part of the lines will be in operation by Janu- 
ary I, while it is confidently expected to have cars running on some 
of them in thirty days. That this would be utterly impossible if it 
was attempted to replace the former cable system is plainly evident to 
anyone who knows the special character of cable machinery and the 
_ enormous magnitude of the units employed in such work. 





Perhaps the most interesting fact in connection with the electrical 
equipment of these railways is the existence of a popular demand for 
The citizens of Wash- 


ington, having had experience with both cable and conduit-electric 


electric traction in preference to the cable. 


railways, each system being about the best of its kind, seem to be 
unanimous in favor of the latter. It is said that the existence of this 


sentiment had already led the Capital Traction Company to carefully 


consider the question of replacing its cable service with electricity, 
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and that the burning of the power house only hastened the inevitable. 
This is a fact of deep interest, since it is another indication. of the 
enormous advantages of electric traction over all other known forms 
for street railway service. Another feature of much interest was the 
total rejection of a scheme to experiment with compressed air motors 
offered at the first meeting of the directors of the company.after the 
fire. It seems that the company is to be congratulated on its good 
judgment, and that the fire may prove to be a blessing in disguise. 
At any rate, the citizens of Washington cheerfully bear the present 
serious curtailment of their transit facilities on account of the ex- 
pected improvements to be accomplished by electricity, and this fact 
speaks volumes, since it is the practical verdict of people accustomed 
to both the defects of the cable and the merits of the motor. 





ELECTRIC MOTORS IN THE PRINTING OFFICE. 

The article by Mr. Reed R. Bishop, begun in this issue, deals in 
a very practical way with the direct-connected motor for the opera- 
tion of presses and other printing machinery. There is, perhaps, 
no harder service to which a motor can be put than the direct driv- 
ing of a large printing press having heavy reciprocating parts. 
These, which have to be rapidly accelerated from rest and suddenly 
stopped, throw a continuously varying load upon the driving motor 
which calls for the closest kind of regulation under most trying 
and difficult conditions. That these have been met, and that such 
signal success has attended the use of motors for this service is a 
pleasing evidence of the perfection of modern electric machinery. 





Almost the earliest commercial use of motors was in connection 
with printing presses, but the earlier types, running at high speed 
and generally belted down through countershafts to the presses, were 
lacking in many of the qualities which have made the success of later 
types so pronounced. Still, they possessed the great advantages of 
cleanliness, compactness and regulation, and even with their count- 
ershafts and belting occupied less space than any other prime movers 
and were free from the nuisances of most of them. To these the 
modern types add the great advantages of durability, perfect con- 
trol and the utmost compactness, since they are attached directly to 


the shaft of the driven machine. 





What it means to free a workroom of belting and shafting, to 
eliminate the heat and odors of an engine, to be sure of instant and 
absolute control over the driven machinery, and at the same time 
to obtain the highest economy of power, is seen best by the rapid 
extension of this use of electricity. In a press rosm one of the 
absolute essentials is cleanliness, and the abolition of the oil-dripping 
line shaft has greatly facilitated this. The element of danger to life 
and limb should not be forgotten in summing up the advantages of 
the motor for this class of work, and even the most ignorant can 
see how much the disappearance of the familiar tangle of belting has 


increased the safety of electrically driven installations. 





In view of the manifold advantages of direct-connected motors 
for this class of work it seems safe to say that a press-room oper- 
ated otherwise than by electricity will be a decided rarity in a 
few years. It may not be uninteresting to note that THe ELectri- 
CAL WORLD’s type is set, and its pages printed and bound by electric 


motor-driven machinery. 





Length of Telegraph Lines. 


The total length of the world’s telegraph lines has reached 4,908,- 
921 miles, exclusive of 180,440 miles of submarine cables. Of this, 
Europe has 1,764,799 miles; Asia, 310,685; Africa, 99,419; Australia 
217,479, and America, 2,516,548. 
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ANADA is a region of gigantic water 
powers, which have waited for the advent 
of electricity to be utilized for the many 
purposes to which they are applicable. 
Perhaps the finest installation for the de- 
velopment and transmission of the power 
of falling water extant is that of the 

Chambly Manuiacturing Company, at Richelieu Village, Quebec. 

At this point, about 25 miles distant from Montreal, the Riche- 
lie River falls through a long series of rapids. From early days 
a wooden dam between Richelieu Village on the one side of the 
river, and Chambly on the other, has been in existence, supplying 
power to a few small mills. The new structure which takes 
its place is one of the finest examples of hydraulic engineering on 
the continent, consisting of a massive concrete dam, in which, as 
an integral part, is built the power house, with a capacity of 20,000 
horse-power. 

This dam, which is:shown in the initial illustration, is about 2000 
feet long, 6 feet wide at the crest, and constructed of a concrete 
composed of the broken rock of the river bed, mortared with sand 
from the vicinity and American cement. The back is vertical 
throughout, and the apron is curved so that the overflow water is 











Tue WASTE GATE F&M TdE Fore Bay. 


discharged horizontally, obviating any destructive washing action 
at the base. A liberal use of one-half inch iron rods, incorporated 
with the mass of the concrete, gives great strength to the structure, 
and a surface dressing of neat cement insures the greatest impermea- 
ability. This is said to be not only the most carefully constructed 
but also the largest concrete dam on the continent. 

The dam consists of three portions, two of which run perpendicu- 
larly across the course of the river, while the third and middle 
part is parailel with it. In the lower third of the dam, and near -the 
right bank of the river, is built the power house. Here the dam 
consists of two levels, or steps, over which is built a structure of 
steel beams and brick walls, 308 by 51 feet, for the protection of the 
machinery. The upper level, which is about 2 feet above the sur- 
face of the water in the lake formed by the dam, will contain the 
switchboards and controlling devices and such offices as are neces- 
sary. In this part of the dam eight rooms, or flumes, each about 20 
feet square and 10 feet high, are constructed, their arched openings 
being under the water level, for the reception of the wheels. These, 
of the horizontal-shaft pattern, number four in each flume, each 
wheel being 46 inches in diameter. These wheels are mounted 
tandem on one shaft in two pairs, between the wheels of each pair 
being a large cast-iron box communicating with the draft tubes, 
which extend through the solid concrete of the lower step of the 
dam to a point below the level of the tail water. The draft tubes are 
built of sheet steel, and are 914 feet in diameter where they leave 


The Chambly Manufacturing Company’s Electrical Power Transmission Plant. 


the boxes, and 10 feet at their outlet. The upper extremities of 
these being one behind the other in the line of the shaft, necessitated 
their construction in a curious skew curve. This installation seems 
to run to superlatives, since these draft tubes are the largest ever 











Two-STEe DAM FROM BELOW, SHOWING TAIL RACES AND FLUMSE 


constructed. Their bedding in concrete excludes all possibility of 
leakage, and it is confidently expected that the full advantages of 
the head of 28 feet will be realized by their use, although the 
wheels are but a few feet below the level of the intake water. Under 
this head, and at the speed of 153 r. p. m., each wheel will develop 





FLUME AND Drarr Tubes BEFoRE TURBINES WERE SET. 


660 horse-power, or a total of 2640 horse-power to each shaft and 
flume. 

The governing of the wheels will be by means of Giessler electro- 
mechanical governors, similar to those in use at the Lachine plant. 
These are relay governors, the revolving balls actuating a small 
lever which closes electrical contact at speeds higher or lower than 
that for which the instrument is set. These contacts control elec- 
tromagnets which operate clutches on the main shaft geared to the 
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gate of each gang of wheels. It has proven an excellent and re- 
liable governor in other large hydraulic installations, notably in that 
at Lachine Rapids, described in THe ExLectricaL Wor.p of Oc- 
tober 2. 

At present only four of the eight sets of wheels are being in- 
stalled, together with two 28-inch wheels, giving 750 Horse-power 
for driving the exciters of the large dynamos. The whole of the 
hydraulic machinery was furnished by the Stilwell-Bierce and 
Smith-Vaile Company, of Dayton, Ohio, and reflects much credit 
upon that concern by the solidity of its construction and the great 





CASINGS FOR Four TURBINES IN PLACE IN F1UME. 


accuracy with which the parts of the heavy wheels and draft tubes 
were assembled at Chambly by its constructing engineer, Mr. H. 
A. Wright. 

The shaft of each gang of turbines passes out horizontally through 
a circular steel bearing plate on the down-stream vertical face of the 
upper step of the dam, and is directly connected to a 2000-kw gen- 
erator, giving two-phase current at 60 cycles per second and 12,000 
volts. 

These machines are of the inductor type, having no moving wire. 
The inductor is about 10 feet in diameter, and of very massive con- 
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BUILDING THE Upper STEP OF Powrer-Hovusrt DAM, SHOWING 
MANHOLE TO FLUME AND ENTRANCES ‘TO CABLEWAYS. 





struction. The single-circular field coil is wound on a brass spool 
of about 10 inches face by an equal depth, and completely surround- 
ing the inductor. The armature is in two parts. The insulation of 
these armatures is necessarily most massive and substantial. All the 
dynamo machinery is now under construction by the Royal Electric 
Company, at Montreal, from designs by the Stanley Electric Manu- 
facturing Company, of Pittsfield, Mass. 

In the space above the flumes in the upper portion of the power- 
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house dam, a large conduit has been made for the reception of the 
leads from the dynamos to the switchboard. Lead-covered, rubber- 
insulated cable will be used for these. In the walls of the power 
house a number of large terra-cotta pipes, about 3 feet long, bent 
to a quarter circle, with the convexity upwards, have been built in, 
and through these the cables leading to the pole line will. pass out 
without touching anything between the insulators inside and outside 
the building. 

Two pole lines will be constructed to Montreal, either one being 
sufficient to carry the load. This construction’ was adopted to 
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Look1Inc Down Lower STEP OF DAM. PowErR-HOuSE FRAMING. 


minimize the chances of accidental breakdown, and to make repairs 
easily possible without danger to workmen. The poles are of chest- 
nut, none being less than 4o feet long. Each pole carries two cross 
arms, the usual “square” for two-phase transmission being observed. 
The insulators are of a deeply petticoated porcelain type, somewhat 
similar to the Niagara pattern, but lacking the grooves for conduct- 
ing away rain water. They are mounted on oak pins, having a steel 
rod in the centre of each. A line of barbed wire is run along the 
tips of the poles, and four similar lines are attached at the ends of 
the cross arms, all five being connected together and grounded by 
means of 8 feet of iron gas pipe at each pole. The line wire is 
bare, of 00 gauge, and is tied to the insulators by two pieces of No. 
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LookinGc Up. THE Tal, RACE TOWARDS THE POWER HOUSE. 


12 gauge soft copper wire. A short distance below the main line 
a short cross arm carries the two No. 12 copper wires of a tele- 
phone circuit. 

The main power transmission line will end in the electric light 
station of the Royal Electric Company, at Montreal, where 6000 
horse-power will be used for incandescent and arc lighting and 
direct-current motor service. The large two-phase generators now 
employed in that plant for incandescent lighting and power will be 
rewound as synchronous motors, and connected directly in the 12,- 
o000-volt circuit. These machines will then be belted by a system 
of countershafts to the arc-light generators and other continuous- 
current machines of the station, to which they will furnish power. 
A group of static transformers of 150 kilowatts each will be ar- 
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ranged in the basement of the present station, reducing the line 
voltage of 12,000 for distribution over the present circuits at 1000 
and 2000 volts, two-phase. 

These transformers are now under construction at the works 
of the Stanley Electric Manufacturing Company, in Pittsfield, Mass. 
Their greatest feature of novelty is in the method of cooling em- 
ployed. The transformer is set up in an iron case in the usual way, 








A FEw OF THE TURBINES. 


this being filled with oil for insulation, and the whole surrounded by 
a sheet-iron water jacket. As the plant in Montreal is some feet 
below the level of the Lachine Canal, from which water is ob- 
tained under a small gravity head, the water going to the con- 
densers will be allowed to circulate around these transformers in the 
jackets, and it is expected that this arrangement will result in very 
effectual cooling. 

The troubles with ice, which have been for so long a bugbear to 











WASTE GATES. 


many Canadian plants, are not expected to be at all serious at 
Chambly. The back water from the great dam will make a lake of 
still water at least 114 miles long up the river, and, as this will freeze 
over the surface at the beginning of the season, no trouble whatever 
is expected from anchor ice. It is expected that floating ice in the 
spring thaws will clear the dam without trouble. It is a peculiarity 
of the Richelieu River, which is the outlet to Lake Champlain, that 
its current is comparatively steady throughout the year, and conse- 
quently no difficulties with freshets or low water are anticipated. 
The construction of the dam and other elements of the power de- 
velopment reflect great credit upon the engineer of the Chambly 
Manufacturing Company, Mr. J. G. Macklin. The work is pro- 
gressing at an extremely rapid rate, and the contracts call for the 
installation of all the hydraulic machinery and the completion of 
the dam by January 1 next. One of the dynamos is finished and 
the others are well under way, so it is likely that current will be 
turned on from this installation in the early spring. 

It is expected to deliver nearly 20,000 electrical horse-power from 
this plant in Montreal when the total equipment is installed at Cham- 
bly. This will make a grand total of nearly 40,000 horse-power sent 
to that city from two great water powers 
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The Electrical Features of the Tennessee Centennial. 





BS ITH perhaps a few exceptions the elec- 
trical illumination of the Tennessee 
Centennial has never been surpassed 
in beauty and attractiveness. There 
are no attempts at startling novelties 
or remarkable effects in the electri- 
cal features of the Exposition, but 
the most attractive and beautiful fea- 
tures of recognized merit have been 
used and amplified in the decora- 
tions. 

The power plant proper is supplied 





with steam from a_ battery’ of 
Morrin Climax boilers. Four of 
these boilers are of the “Jumbo” 
type, as used at the World’s Fair. They are rated at 


600 horse-power each. The other two are rated at 250 horse- 
power each. The large boilers occupy floor space 15 feet in diameter 
and 34 feet high, and are capable of evaporating, when forced, six 
tons of water per hour into dry steam. They are the largest ever 
used in the South, having been running continuously since May 1 
trouble being subjected 
In some instances steam at 125 pounds 
pressure has been raised from cold water in ten minutes. At other 
times all the lighting load of the system, amounting to 1200 horse- 
power, has been thrown off instantly with disturbing the boilers 
or even causing the safety valves.to open. The engines which are 
used to drive the electric-power plant comprise four Westinghouse 
compound engines of 400 horse-power each, a 50-hp Beck engine, 


without giving whatever, besides 


to some very severe tests. 


any 
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ELectric ILLUMINATION OF THE WOMEN’S BUILDING. 


one Weston engine, one Phoenix engine and one 500-hp Hamilton- 


Corliss engine. There are in all fourteen dynamos, made 
up as follows: Six General Electric alternators, of 1200 
kilowatts each; two Brush multicircuit arc dynamos, capable 
of carrying 125 lights each; two Western Electric arc ma- 
chines, rated at 100 lights and 80 lights, respectively, and 
one Wood arc-light machine, rated at 40 lights. These dy- 


namos are all placed in what is known as the power house, and are 
used solely for lighting purposes. In Machinery Hall there are 
four other dynamos, consisting of one Triumph, 75-kw 500-volt gen- 
erator; one General Electric, 62-kw 500-volt; one 2000-light West- 
ern Electric 110-volt machine, and one 8o00-light 110-volt Wood 
dynamo. The switchboard arrangement at the power house is 
very complete. The alternating switchboard consists of six panels 
of variegated marble, handsomely finished and mounted with a com- 
plete set of instruments, by which any desired combination of cir- 
cuits and machines can be effected. The arc board is of the Brush 
make of the latest improved type. All the outside wiring of the 
exposition is carried underground. Some eight miles of lead-cov- 
ered cable, supplied by the New York Safety Wire Company, carry 
the circuits between thé buildings. The primary lines are calculated 
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for a 6 per cent. drop, and the buildings are wired for a 2 per cent. 
drop at full load. The pressure of the lamps is 102 volts. 

The transformers in service consist of twenty-nine large West- 
inghouse World’s Fair transformers, which have been thoroughly 
overhauled, and a large number of type “H” General Electric trans- 
formers. The ten arc circuits are so subdivided that no part of the 
park can be left in darkness by the opening or grounding of any one 
circuit. Up to the present, however, no circuit has been shut down 
unintentionally since the opening of the exposition. Forty-one men 
are employed in the electrical department of the exposition, and, by 
a system of individual reports, the superintendent keeps constantly 
in touch with all that is going on, and can provide at a moment’s 
notice for any unexpected contingency. To the great credit of the 
designers and constructors it can be said that the Tennessee Cen- 
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nation and outside decoration. There are also 446 arc lights distributed 
over the park and buildings in sucha wayas to give the best effect. The 
exterior of all the exposition buildings are outlined with incandes- 
cent lamps, and the small buildings on “Vanity Fair” are also gaily 
decorated with many colored lights to suit the fancy of those who 
have them in charge. The Agricultural Building is perhaps the 
most beautiful in design, and requires over 1,800 incandescent lights 
to illuminate its outlines. The general style and contour of each 
building has been followed in the electrical decoration, so that a 
person entering the exposition grounds at night for the first time 
could distinguish the style and architecture of each building by look- 
ing at its illuminated parts. 

There is in the exposition no special building devoted to electri- 
cal exhibits, space for the latter having been set part in Machinery 





ELECTRICAL ILLUMINATION OF PROMINENT BUILDINGS AT THE NASHVILLE CENTENNIAL. 


tennial is the first exposition where the entire electric-lighting plant 
was ready to use on the opening night. At that time every light on 
the grounds was burned, and all lights have been in use ever since, 
no serious trouble having been experienced whatever. There are 
eight inspectors, whose duties require them to make a thorough 
inspection daily of the whole system, and nine linemen to look after 
the lines. In addition to this inspection magneto tests are made 
daily, and live tests are made at night when the circuits are in use. 

An interesting feature of the lighting of thé grounds is the corona 
of are lights hung on the main flag staff, 210 feet above the ground. 
This cluster of lights is used as a signal for turning on the lights 


generally at the exposition. It is operated from the power house, 
located three-quarters of a mile way. There are 17,480 incandescent 
lights, ranging from 2 to 300 candle-power in use for inside illumi- 


Hall. A special effort has been made, however, to render the 
illumination of the grounds superior to anything heretofore at- 
tempted. As a visitor enters the main entrance at night the classi- 
cal colonnade surmounted byastatue of Minerva appears, illuminated 
by a double row of incandescent lights. In the foreground are the 
placid waters of Lake Katharine, and over them shine the fountains 
illuminated by a pyramid of varicolored lights rising in artistic 
tiers. From a position on the Rialto, which is illuminated with a 
thcusand colored lights, the visitor gazes across Lake Watanda on 
a scene which almost beggars description. In the background 
stands the group of buildings, the illuminating effects of which are 
impressively beautiful. The Negro Building, Machinery Hall and 
the Agricultural Building appear to be made of lines of light. On 
the left is the Transportation Building, whose golden entrance and 
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cornices are completely outlined in incandescent lights. In the far 
distance appears the Railway Building, and in the near foreground 
on a little island is the Blue Grotto, twinkling with incandescent 
lights of different colors. Next the Parthenon comes into view, 
with its contour outlined in light against the sky. The Memphis 
pyramid appears’ as a transparent peak, along whose edges shine 
beams converging at a common centre. 

The electrical exhibits in Machinery Hall consist mainly of ap- 
paratus of the General Electric, Western Electric and Triumph 
Electric Companies. The General Electric Company has a promi- 
nent position in Machinery Hall, near the centre of the building at 
the junction of three aisles. One prominent feature of this exhibit 
is a number of long-burning enclosed arc lamps, besides regular series 
arc lamps and special single-solenoid and decorative lamps. A display 
of meters for station and other uses is also shown, together with a 
line of the company’s latest transformers, ranging from 1% kilo- 
watts to 30 kilowatts. The standard General Electric 12-inch 








EXHIBIT OF THE GENERAL ELECTRIC COMPANY. 


searchlight is also included in the exhibit. A 75-ampere direct-cur- 
rent dynamo is belted to a 1-hp single-phase induction motor, which 
is kept running to show its operation. The six 120-kw single-phase 
generators of this company in the power house carry the entire load 
of 15,000 decorating lights, besides a number of alternating-current 
motors. 

The Western Electric Company has on exhibit a 100-kw six-pole 
110-volt dynamo, direct-connected to a 14% x 15 Phcenix engine, 
running at 250 revolutions per minute. This dynamo furnishes cur- 
rent for some of the decorative lighting, for motors, several large 
signs, searchlights on the giant see-saw and a number of “Vanity 
Fair” buildings. There is fitted with this generator a handsome 
white marble switchboard, carrying many of the instruments, 
switches, indicators and rheostats made’by this company. Two 
styles of constant-current arc lamps and one style of constant-poten- 
tial arc lamps are also shown. The large sign, “W. E. Co.,”’ which 
was displayed at the World’s Fair, is shown in the office of the 
electrical department in Machinery Hall. As may be remembered 
by visitors to the World’s Fair, an arm running on the back of the 
letters appears to turn the lamps on and off, but the real source of 
control is a motor-driven commutator in the base of the machine. 
The arm is worked by a double cam, skillfully made to describe the 
exact outline of the letters. 

The Triumph Electric Company, of Cincinnati, Ohio, has an ex- 
hibit of apparatus which is attractive from the fact that it is all in ac- 
tual use. It consists of one 75-kw direct-connected generator of 500 
volts, at 250 revolutions, driven by an Imperial 125-hp engine. This 


unit supplies power for running the giant see-saw and numerous 
other motors. Another generator supplying current for display lights 
has a capacity of 15 kilowatts at 120 volts. 
slide-valve engine. 
mental clusters of incandescent lights, and six long-life incandescent 
arc lamps, together with an attractive collection of meters and 
switchboard instruments. 


This is run by a 35-hp 
Besides these dynamos there are shown orna- 
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J. W. Braid, representing a local supply house, has an exhibit of 
motors, telephone apparatus and general electrical supplies. 

Of the features of “Vanity Fair’ the “chutes” are of considerable 
interest from an electrical standpoint. The stand is situated at the 
end of the grounds on a high hill, from which its lights can be seen 
all over the exposition. The chute boats slide down under an 
arbor of twelve arches of colored lights, surmounted by a dome 
studded with lights. The guard railings, loading platform and 
other stands are also delineated in light. In this one feature there 
are 630 incandescent and 10 arc lights. Three 30-hp motors are 
used, one for running the hoisting drum, one for the endless chain 
which drags the boats to the top of the incline, and one for furnish- 
ing power to the pumps. The giant see-saw is also an attractive 
feature on account of its novelty and the peculiar nature of its 
mechanism, which is operated by an electric motor. The see-saw 
carries also two large Rushmore searchlights. 





Programme of the Street Railway [leeting. 





The papers which will be read at the Niagara meeting of the 
American Street Railway Association, October 18-22, are on the 
following subjects: ‘Municipal Ownership of Street Railways,” 
“Modern Electric Railways, Their Construction, Operation and 
Disadvantages,” “Application of Electricity to Railroads Now Op- 
erated by Steam Power,” “The Best Method of Settling Damage 
Cases, and the Prevention of Accidents by the Use of Fenders and 
Otherwise,” “Producer Gas for Use in Street Railway Power 
Houses and Gas Engines,” Storage’ Batteries for Street Railways,” 
“Discipline of Employees,’ Long-Distance Transmission and the 
Use of Multiphase Current for Ordinary Street Railways.” There 
is now being built for the meeting a large building 120 x 154 feet 
in size. The first floor of this building will be filled with the ex- 
hibits of street railway supplies, etc. The meetings will be held on 
the second floor. The usual reduced rates on railroad tickets have 
been arranged for with the Traffic Associations. The rate will be 
a fare and one-third for the rofind trip. The annual dinner will be 
held at the International Hotel, Thursday, October 21, at 8 P. M. 
As the reduction in rates is contingent on the sale of a certain num- 
ber of tickets, and as various other concessions can be arranged 
for if the attendance can be estimated, all intending delegates to the 
convention are requested to inform Mr. T. C. Penington, secre- 
tary and treasurer, 2020 State Street, Chicago. 





Wireless Telegraphy. 





A Washington dispatch dated October 2 states that the Navy De- 
partment has received a report of some experiments made with the 
Marconi system of wireless telegraphy between the Italian coast 
and a fleet of vessels at anchor a good distance away, A very 
meagre account of the arrangement of the apparatus is given, as 
follows: “A vertical copper wire well covered with gutta percha 
was attached to a ship’s mast 90 feet high. One end was attached to 
a receiver on board ship, and the other end was free. On shore a 
mast of the same height was erected, and to its vertical wire a trans- 
mitter was attached. Another mast and transmitter were placed 
in an arsenal close by. At a distance of over 12 miles messages 
were transmitted from the two masts on shore to the two ships 
afloat, the receiving instruments on board the ships being placed 
well down in the ship, and at least 8 feet under water.” It is 
stated that tests of the invention are now being conducted at Kiel, 
Germany, and that Russia and Austria will soon make some ex- 
periments with it to determine its practicability. The invention 
does not seem to have aroused any particular interest in this coun- 
try, but it is stated that if the results of the tests being made in 
Europe are satisfactory the Navy Department may take the matter 
up and conduct some experiments on its own account. 





Electricity and the Simplon Tunnel. 





This large railroad tunnel will be bored with electric drills, which 
are faced with electrically made carborundum; the excavated material 
will be hauled out electrically, and the tunnel will be lighted by elec- 
tricity. It is also proposed to run the trains by electric power. The 
cars on the Jura-Simplon Railroad are now being lighted by elec- 
tricity. 
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The Bakersfield Power Plant. 

About 75 miles northeast of Santa Barbara in southern Cali- 
fornia there is a district which is notable in that it presents the 
conditions of continual verdure during the entire year. This is owing 
to irrigation from a mountain stream which is known as the Kern 
River. Hundreds of thousands of acres, however, are not irrigated 
vor does the Kern River supply sufficient water for this territory. 
An abundance of water exists, however, 20 feet below the surface, and 
all that is needed to extend this irrigation indefinitely is sufficient 
power to pump this water. Fuel, of course, is too expensive for 
this use, so that the only hope is the utilization of natural 
water power. Fortunately there is such a source of power 
available in the water of Kern River, some 15 miles from the 
district to be irrigated. The Power Development Company has 
been organized to develop and transmit this power to the property of 
the Kern County Land Company in and around Bakersfield. From 
a commercial standpoint the business of the Power Development 
Company is on a peculiarly stable basis. The company has no bonded 
indebtedness. Its plant was built for cash, and although it has the 
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liberty to sell current to anyone, practically its entire output is con- 
tracted to a single consumer of the highest financial standing. 

The power is developed in a station some 15 miles from the city 
of Bakersfield, supplied with water brought in a flume and pipe line 
from the mountain torrent. <A full description of the plant was 
given in the August edition of the Journal of Electricity, from which 
the following information and illustrations were taken. 

The source of water power is the Kern River, a creek in summer, 
and a torrential rushing mountain stream during the rest of the year. 
The nature of the country is extremely mountainous and rocky, the 
mountains being almost totally devoid of verdure of every kind. 
There is neither dam nor ditch at the outlet of the flume. The di- 
version of water from stream to flume is effected simply by means 
of a channel formed by blasting out the boulders. The flume itself 
is a highly interesting piece of engineering, because of the difficult 
and hazardous nature of its construction. It is built on precipitous 
mountain sides of extreme irregularity, and covered with rolling 
boulders and disintegrated rock. In spite of this the completed struc- 
ture is a substantial waterway on foundations thoroughly 
shored. It consists mainly of curves which have a uniform radius 
of 25 feet, the longest tangent having a length of only 210 feet. The 
total length of the flume is 8760 feet. It is of rectangular cross sec- 
tion, the width inside being 8 feet and the depth 6 feet. The flume 
is built on a uniform grade of 534 inches per mile, which gives a 
velocity of flow of 6 feet per second. This, when the flume is run- 
ning full, means a discharge of 288 cubic feet of water per second, 
which, at the effective head at the nozzles, would give 6000 available 


solid 
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horse-power. very precaution was necessarily taken to prevent 
accident to the flume from rolling boulders and rock slides. Men 
with crowbars went over the mountain side for the whole length of 
the flume and rolled down every loose boulder. The work of pre- 
liminary blasting for the grade of the flume was very difficult. 
The men were often held suspended by ropes from the rocks above 
while they drilled the blast holes, but no serious accident occurred 
during the entire work. Some idea of the magnitude of this work 
may be had from the fact that while the flume is less than 9000 feet 
long nearly 15 tons of dynamite were consumed in blasting for the 
grade. <A very vigilant watch is maintained by the inspectors of 
the Power Development Company to discover any possible danger 
of breakage of the flume. To provide against any accidental break 
which still may occur a special trip gate has been built about 200 
feet from the head of the flume. The necessity for this is due to the 
fact that in case of any accidental break the outflow of water might 
carry away the foundation of disintegrated granite and boulders, 
and destroy a considerable part of the flume. This trip gate consists 
of a vertical flash-board arrangement held suspended above the flume 
by means of an electrically operated trip or trigger device. The 





STATION. 


gate is faced with narrow removable flash boards, so that when 
closed the flash boards may be removed one by one, thus relieving 
the pressure of water and enabling the gate to be opened by one 
man. The magnetic trigger is operated over a circuit of soft-drawn 
bare copper wire run outside the whole length of the flume on its 
lower timbers from the power house. The trigger is held from re- 
leasing the gate by means of the current, so that if the copper wire 
is broken or short-circuited at any point, either by the breaking 
of the flume itself or by any inspector on the line, or by the power 
station attendant, the gate is closed and the water is turned off. At 
the same time an alarm is rung at the power house. 

The tlume is built of selected red wood timber, free from knots, 
and sawed on the ground, in order that it should not be injured in 
transportation. It is double lined, and contains throughout be- 
tween the board linings a thickness of heavy P. & B. building paper, 
applied with hot asphaltum at the seams to insure waterproofing. 
The amount of lumber used in the flume was 967,000 feet. About 
200 feet below the trip gate is a sectional trap gate placed at the bot- 
tom of the flume for draining the latter, and relieving it of such 
water as may leak through the head trip gate when closed. A short 
distance further down is located the sand trap, consisting of an ad- 
justable opening in the bottom of the flume in the lower end of 
50-foot section, which has its bottom 7 inches below that of the rest 
of the flume. At various points along the flume are located three 
side gates of usual form, and near the forebay are a spill way and 
Equidistant along the flume are four telephone booths 
Near the forebay is 


waste gate. 
leading to each other and to the power house. 
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located a water gauge, for showing the height of water in the 
flume. The characters on the gauge are discernible to the naked 
eye from the power house far below by day, and at night the gauge 
is illuminated by incandescent lights, there being a white lamp at 
each foot mark, and a blue. lamp on the traveling index. 
From the forebay to the power house in the valley below the water 
is carried in a pipe line 540 feet long, with an inside diameter of 66 
inches. The maximum head on the bottom of this line is 202 feet. 
The maximum gradient is approximately 54 per cent. The thick- 


ness of the pipe shell varies from No. 12 B. W. G. to three-eighths- 


of an inch. The pipe was tested after being laid, and no leaks were 











THE Power Howse. 
discovered. It was then covered with a heavy coat of P. & B. paint, 
and buried in earth well tamped in with water, to make a solid and 
substantial bed. The earth filling completely covers the pipe, ex- 
cept about one-sixth of its surface at the top. The pipe dis- 
charges into a receiver at the power house, 60 feet long and of a 
diameter of 66 inches. It is built of steel plate five-sixteenths of an 
inch in thickness, and ends in a header of half-inch steel with a man- 
hole in its centre. Attached to it by a 12-inch nozzle is an air cham- 
ber, 30 inches in diameter by 16 fect long. Under the receiver there 
is also attached a 6-inch nczzle and blow-off valve. 

Water is supplied to the water wheels through three cast iron sad- 
dles attached to the receiver, from which three goose necks are 





LAYING THE Pipe LINE. 
tapped off. Two of these goose necks lead to water wheel units, 
the third being provided with a view to future extension. 

The prime movers consist of two sets of 44-inch Girard water 
wheels, each set containing two wheels, as shown in the illustration. 
These wheels are direct-coupled to each other and to the generator, 
the exciter for each combination being belt driven from the fly- 
wheel governor. Each water wheel set is provided with a 20-inch 
gate, operated direct by an hydraulic cylinder. The governor ac- 
tuates a similar hydraulic ram which controls the seven nozzles of 
each wheel of the set, and at the same times opens or closes, as 
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the case may be, a compensating by-pass valve, the rear of which is 
shown in the illustration, just beyond the main valve. The effective 
head of water at the wheels is 192 feet, and the by-pass valve is pre- 
vided to prevent any sudden shocks due to the shutting off of the 
flow of water in the long pipe line. The wheels run at 257 revolu- 
tions per minute, and are controlled by Girard governors. The 
rams were originally operated by water from the pipe line; but dur- 
ing certain seasons of the year the water is so gritty as to cut the 
valves, to avoid which the rams are now operated by oil under air 
pressure. This oil and air is supplied by a combination pump, which 
is driven by belting and gearing from the main shaft. The water 
wheels generate 750 horse-power per set, and drive General Elec- 
tric 450-kw, 550-volt, 60-cycle three-phase generators. 

The exciters are two General Electric 171%4-kw, four-pole, 125-volt 
dynamos, running at 1100 revolutions per minute. The generators 
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may be run independently, or in multiple, being provided with two 
sets of bus bars on the switchboard. From them the current is car- 
ried to two transformer panels, consisting of main switches and am- 
meters for each set of step-up transformers. These consist of Gen- 
eral Electric air-blast machines, there being in each set three 160-kw 
transformers, taking the current at 500 volts and delivering it to the 
line at 11,500 volts. The primary and secondary windings of the 
transformers are in delta connection. A seventh transformer is held 
as a reserve. The connections on the high-potential boards at the 
power house and also at the sub-station are quite novel. All the 
high-potential switches used in the installation are of the familiar 














HIGH-TENSION SWITCHBOARDS. 


quick-action type of the General Electric Company, having 12-inch 
breaks. The three panels of the high-potential board contain three 
sets of double-pole double-throw switches. Beside this there is a 
multiple panel which contains one set of triple-pole single-throw 
switches. By means of these switches any desired combination can 
be effected of the different transformers in the different sides of the 
delta of the different machines and on the different lines. From the 
high-potential board the circuits proceed through the lightning ar- 
rester equipment to the line. The Wirt arrester is used in this sys- 
tem. Each leg of each three-phase circuit has two marble panels, 
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on each of which are fifteen brass cylinders, measuring 2 inches each 
way, and separated one thirty-second of an inch. These two panels 
are coupled in multiple and grounded through four graphite rods, 
each three-quarters of an inch in diameter and 12 inches long, and 
having a resistance of approximately 100 ohms. This interposes in 
the ground circuit, therefore, about 400 ohms. A choking coil is 
also interposed between the lightning arrester and the line, consist- 
ing of two rings, each about 20 inches in diameter, wound with 150 
feet of No. 4 wire, connected in series and independently supported 
on high tension porcelain insulators. 

The pole line also differs somewhat from conventional practice. 
Short poles are used on the level unfrequented country traversed. 


- . 





THE Sus-STATION IN BAKERSFIELD. 

The length is 26 feet over all. They are placed 25 feet apart, and 
carry the two three-phase circuits of No. 4 B. & S. bare copper wire. 
Two wires are carried on a short cross arm and four wires on a 
Two three-phase circuits are 
triangle 24 inches on each 
The transmis- 


longer cross arm at a lower level. 
arranged to form each an equilateral 
side, the wires being the apexes of these triangles. 
sion is transposed at every mile, the transposition spans being 80 
feet in length. General Electric triple petticoat 
porcelain insulators are used throughout on _ the tension 
line, the total length of which is,approximately 14% miles. A 
separate line is tapped off at Bakersfield, and runs to Stockdale, 10 
miles away, making the total length of transmission actually 25 miles. 
The high-tension transmission lines run into a number of small 
are uniformly equipped with 15-kw special 
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“Type H” natural-draft transformers. In these transformers the 
primary coils are insulated from one another by thick layers of felt. 
Between the coils of the primary and secondary winding there is an 
air space of one-half inch. The whole is mounted upon a solid iron 
foundation, securely braced, and is covered with a corrugated iron 
cylinder, provided with a ventilating roof. From these transformers 
current is supplied for lighting and power purposes, the motors 
varying in size from 2 horse-power to 75 horse-power, all of the in- 
duction type. The pumping stations consist of plain but substan- 
tial houses, containing an induction motor belted to a single cen- 
trifugal pump. The pump outlet empties into an irrigating ditch of 
the usual form. 


Reduction in Cable Rates. 


\ London dispatch dated September 29 states that it is reported 





there that the cable rates to America will be reduced as soon as the 
new cables between France and the Massachusetts coast are opened 


for business, which will likely be in a fortnight. 
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The Electrical Power Transmission Plant at Three Rivers, 
Quebec. 


BY H. R. LEYDEN. 


The first long-distance electrical-power transmission plant to be 
installed in Canada has now been in operation for six months with 
most satisfactory results, both from the engineering and financial 
standpoints. This plant was installed by the North Shore Power 
Company to transmit power from the waterfall at Grande Chute on 
the Batiscan River over a distance of 17 miles, to the city of Three 
Rivers. The present development delivers 600 horse-power at the 
end of the transmission line, but the plant has been laid out with 
the view of largely increasing this for future demands. The most 
interesting feature in connection with this transmission plant is the 
novel method in which the two-phase power is applied to an old 
electric-light plant, which formerly operated single-phase alternating 
apparatus and a series-arc system by steam power. The new power 
is applied to the old system with surprisingly few changes in the 
distribution. 

The old plant consisted of two single-phase alternators of 1500 
and 750 incandescent lamps capacity, and of two series-arc dynamos, 
one of thirty-five and the other of fifty lamps capacity. All the 
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GRANDE CHUTE, BATISCAN RIVER. 


dynamos were belted directly to high-speed steam engines. There 
was also a suitable boiler plant using bituminous coal for fuel. In 
connection with the electric-lighting plant there was a pumping 
plant capable of delivering 1,000,000 gallons every twenty-four hours 
tc supply water to the city. Both the lighting and the pumping plants 
were owned by the municipality of Three Rivers, which had oper- 
ated them for over six years. A careful system of accounting has 
shown, however, that, even with higher rates for service than are 
charged elsewhere by private companies, this municipal plant was 
running behind every year. The city authorities, therefore, decided 
to dispose of the plant, and stop the continued outlay caused by 
the yearly deficits in their lighting and pumping account. The 
plant was accordingly sold to the North Shore Power Company at 
a large reduction from its original cost, and a contract was made 
with the company for supplying the street lighting and pumping 
service required by the city at rates customary in cities of this size 
and character. 

The company, in order to reduce the cost of such service, decided 
to employ water power, which is quite plentiful in this portion of 
the Province of Quebec. The most available powers were at con- 
siderable distance from the city, and the cost of transmission was at 
first thought to be too great, but a careful investigation showed 
that, in utilizing the Grande Chute of the Batiscan River, the cost 
of the transmission line would be comparatively small, and that 
the necessary investment for the hydraulic and electrical plant would 
pay a very good return. 

This beautiful waterfall was almost ideal for a development of this 
character, as the waters of the Batiscan at this point tumble over 
rocky ledges, giving a total fall of 60 feet within a distance of 100 
The Batiscan River has a large and regular flow of water 
at all seasons of the year, being fed by large lakes a long distance 


yards. 
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back in the Laurentian Mountains. The power of the whole fall 


is estimated at over 3000 horse-power, but only a portion of this is. 


utilized by the present plant. In addition to this large and constant flow 
of water, this fall has the particular advantage of being free from a 
bugbear of all water-power plants in cold climates—frasile. This 
is a peculiar ice formation differing from both anchor ice and slush 
ice, and more dangerous to water wheels and racks than either, as 
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distance of 400 feet. The flume is 6 feet 6 inches in diameter, and 
is built up in 6-foot lengths of one-quarter inch boiler plate, supported 
by piers every 15 feet. It is the intention to cover the flume before 
cold weather sets in with spruce boughs, over which the snow will 
make a protective blanket against the intense cold of winter. 

The power house is a substantial stone structure built on a flat 
ledge of granite. It is 62 feet in length by 36 feet in width, and is 














GENERAL VIEW OF POWER HousE AND FLUME. 


it often sinks below the surface of the water, especially if the current 
is swift. It forms only in open water, and rises to the top if there is 
little motion, so that the only reliable method of avoiding its dangers 
is to have a large body of still water above the dam. Immediately 
above the Grande Chute the water is quiet and covered with ice in 
winter for 114 miles up stream, so that there is no fear from this 
source. 

This magnificent power seems to have been designed by nature 
for the purpose to which it is now being put. Nearly all the dam 
work for its utilization had already been done by some volcanic 
upheaval, so that it only required the expenditure of a little over 
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TURBINE, PENSTOCK AND DRAFT TUBES. 


$1,000 on masonry work to render the large, natural force of this 
power available in a very convenient form. 

It may be seen from the illustrations that only a short length 
of masonry was necessary to form the dam and head-gate construc- 
tion. The stone for this work was procured on the spot by blast- 
ing away portions of the ledge, and the dam was built directly on 
the granite rock which formed the crest of the fall. The artificial 


dam only extends half way across the stream, the other part being 
a natural spillway. 

From the head gates the water is conducted in a steel flume down 
through a natural trench directly underneath the power house, a 





designed in such a way as to allow an increase of the present equip- 
ment as the demand for power grows beyond the present installa- 
tion of 800 horse-power. 

The lower end of the steel flume terminates in a large head sheet, 
which is provided with a gate valve for drainage when the water is 
shut off. A few feet from the lower end, and directly beneath the 
wheel cases, the water for the turbines is taken from the feeder or 
flume by two branch pipes which lead vertically upward, and con- 
nect through shut-off gates with the wheel cases. 

The wheel cases are placed on the power-house floor, supported by 
iron girders set in. heavy Stone walls. They are built of 5-16-inch 
boiler plate 6 feet in diameter, with heavy cast iron heads, terminat- 








INTERIOR OF THE Power House. 


ing in quarter-turn elbows 30 inches in diameter, each of the elbows 
forming the discharge of one of the turbines and providing a bearing 
for the shaft which runs entirely through the case. The wheels are 
20 inches in diameter, two being mounted on each shaft and ar- 
ranged so that they discharge in opposite directions, thus equalizing 
the thrust. Two of these 20-inch wheels give over 400 horse-power 
under a 50-foot head, running at 400 revolutions. 

The wheels are of the Crocker type, and they, together with the 
flume and head-gate work, were supplied and installed by the Jenckes 
Machine Company, of Sherbrooke, Quebec. 

The two electric generators are of the “S. K.C.”’ two-phase type, of 
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240-kw capacity. They were supplied, together with the rest of the 
electrical equipment, by the Royal Electric Company, of Montreal. 
The generators are connected directly to the turbine shafts by means 
of flexible insulated couplings. These couplings are made of sole 
leather links, which connect projecting pins on the generator and 
turbine halves of the coupling. They have proved to be extremely 
satisfactory in service, even when the shafts have not been in true 
alignment. The exciters, of which there is one for each machine, are 
belted to the free ends of the generator shafts. 

The current is generated at a pressure of 2400 volts, with a fre- 
quency of 16,000 alternations per minute. This periodicity was adopt- 
ed because the electrical distributing apparatus at Three Rivers was 
designed for this number of alternations, and it was not considered 
advisable to alter it. A neat switchboard of white marble has been 
installed to properly regulate the generators, which are designed to 
operate in parallel. From the switchboard the current is carried to 
the step-up transformers, where the pressure is raised to 12,000 volts. 

The transformers are placed in a separate room, which is divided 
from the main room by a glass partition. The transformers are in 
60-kw units or four for each phase of the plant; they are of the self- 
cooling type, using neither air blast nor water to keep the tempera- 
ture down. The primary and secondary coils of each transformer are 
controlled by separate switches, so that they can be readily thrown in 
or out of service as required. The switches on the 12,000-volt side 
are of the “S. K. C.” non-arcing plug type, as can be seen from the il- 
lustration; these switches will break a 12-000-volt arc effectively, 
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with no danger to the operator or the switch. The 2400-volt switches 
are of the ordinary jack-knife type. On the step-up transformer 
board there are also placed two static ground detectors; they are for 
indicating any grounds on the transmission line, and are connected 
directly to the high-pressure wires. From this board the wires are 
led on porcelain insulators to the cupola of the building. The in- 
terior of the power house is painted white throughout, and presents 
a clean and cheerful appearance. 

From the power house the transmission line leads directly up the 
side of the mountain, and thence off on almost a straight line to 
Three Rivers. 

The transmission circuit consists of four bare copper wires of No. 
4B. &S. gauge. This transmits the full power of the two generators 
over the 17 miles with a total drop of 10 per cent., of which a 
little more than 2 per cent. is due to induction. The poles used 
are of white cedar, 35 feet in length and 6 inches in diameter at the 
top, set 5 feet in the earth. The wires are placed 18 inches apart and 
supported on special high-voltage porcelain insulators. Consid- 
erable difficulty was experienced in procuring insulators suitable for 
this work; the requirement was that they should stand a voltage 
stress of 40,000 volts for five minutes when placed in a salt-water 
bath with the hole for the pin also filled with salt water. The first 
lot supplied almost all failed in the test and were not accepted. An- 
other manufacturer, however, supplied insulators, of which less than 
2 per cent. failed under this. test. 
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The pins supporting the insulators are made specially tall, to keep 
the wires free from wet snow, which falls heavily in this region. 

This line construction gives very satisfactory results. The only 
accident occurred on the first night of its operation, when a limb of a 
tree got across the wires, the result being that the limb and the wire 
were both burned off. Since then there has been no trouble what- 
ever. 

On the top of the poles and at each end of the cross arms are 
fastened lines of ordinary barbed fence wire for lightning protection. 
These wires are attached with ordinary staples and grounded at every 
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sixth pole, by means of a galvanized iron wire extending down 
through an iron pipe planted beside the pole. This lightning protec- 
tion is supplemented by banks of lightning arresters at each end of 
the line. This method of protection has proved itself thoroughly ef- 
ficient during the past summer, when numerous electric storms oc- 
curred without causing any trouble. 

A telephone line, which is not shown in the cut, was afterwards 
strung, using ordinary galvanized iron wire attached to side 
brackets below the cross arms. Ericsson anti-induction instruments 
are used, and no annoying humming is experienced. 

The line crosses the St. Maurice River on the highway bridge 
just outside the city of Three Rivers. Here the ordinary cross-arm 
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construction, built out from the side of the bridge, is used. The 
wires run directly to the power house at Three Rivers, which is 
now used as a distributing station. Here step-down transformers 
reduce the pressure to 1100 volts, which is the voltage formerly em- 
ployed in the old lighting service. A transformer board, similar 
to the one in the power house at Grand Chute, is used to cut in and 


out each individual transformer. The transformers supplying the 
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incandescent system are made with regulating secondaries, so that 
the voltage on the lighting circuits can be controlled at the dis- 
tributing station as well as at the generator. The old incandescent 
circuits were attached just as they were, no change of any char- 
acter being necessary. The employment of 16,000 alternations in 
the new plant allows the use of the old transformers, while a lower 
frequency would have necessitated a change to new ones designed 
for the lower periodicity. 

The arc-lighting service was formerly supplied by two Royal arc 
dynamos, shown in the left of the illustration, belted direct to the 
engine pulleys. The new arrangement uses the old 1500-light 
single-phase alternator as a synchronous motor, operating from one 
phase of the two-phase circuit to drive the arc machines. The other 
parts of the arc system, including the switchboard, connections, cir- 
cuits and lamps, remain the same. The dynamos were not even 
moved from their former position, so that in case of accident to 
the water power the old belts can be put on, and the plant operated 
by the steam engine, as before. All that was required to accomplish 
this change was to place a shaft overhead to which all machines are 
belted, and to install a 10-hp induction motor to bring the alternator 
into synchronism with the generators at the power house. Clutch 
pulleys are used for driving the arc machines, so that the starting 
motor only has to start the synchronous motor and the shaft. When 
the synchronous motor is brought to speed, the current is thrown 
on, and it immediately takes the load, allowing the starting motor to 
be shut down. The arc dynamos are then thrown into service with 
the clutch pulleys, and the arc lamps operated as usual. This is an- 
other reason for employing 16,000 alternations, for, if a lower 
periodicity had been employed, the old alternator, being a 16,000- 
alternations machine, could not have been used for this purpose. 

It is found that 60 kilowatts delivered from one phase of the 
generator will supply all the loss in transmission, the losses in the 
motor, shafting and arc machines, and operate seventy-eight 12000- 
cp lamps over their circuits 4 miles in length. The simplicity 
and economy of this method of operating an old plant is strongly 
in favor of the flexibility of the two-phase system for transmission 
work. 

The switchboard used at the distributing station is composed of 
two panels of white marble, having the instruments mounted on the 
marble; the right-hand panel is for the synchronous motor. The 
amperemeter at the top is provided with a short-circuiting switch, 
so that it can be cut out when the plant is in operation; it is only 
used for the purpose of properly adjusting the field of the syn- 
chronous motor, so that it takes the least amount of current. Jf 
over or under excited, it would produce leading or lagging cur- 
rents. Below the amperemeter is a synchronizer of the ordinary 
three-lamp type, and on either side may be seen the handles of 
duplex fuse blocks, which are on the back of the board. They are 
provided with two fuses each, so that if one should blow, by throw- 
ing this handle the other is immediately cut into service. Below 
are shown the main switch, the field switch, exciter rheostat and 
the four-pole, two-phase, starting-motor switch. The left-hand 
panel shows the incandescent distributing board. It is for two 
circuits, such being the old distribution. 

The pumping, which is done in the same building, was formerly 
performed by a duplex steam pump. This plant is now being re- 
placed with two triplex double-acting power pumps, each driven by 
a two-phase motor. One of these pumps will be sufficiently 
large for the ordinary service, but the second will be started in case 
of fire or any extra call for water. The water will be pumped 
directly into the mains, no reservoir or gravity pressure being em- 
ployed. To provide the variable flow required, the discharge 
pipes of the pumps will be provided with relief valves, so that when- 
ever the pressure in the mains exceeds the prescribed limit the 
extra water will return to the suction pipes. 

These simple arrangements will enable the company to carry on 
all the lighting and pumping service of the city by means of the 
water power 17 miles distant, and to close down, the steam plant en- 
tirely. The steam plant, however, will still be retained in case any 
accident should interrupt the water-power service. 

The changes above described have been accomplished with no 
interruption of the old service, and have utilized all the old elec- 
trical apparatus except the 750-light alternator, which is now not 
required. No expense whatever has been involved in changing 
the distribution system to accommodate it to the two-phase current 
transmitted from the water-power plant. The 
and incandescent systems has been greatly improved by the change. 
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Rehabilitation of the Capital Traction Company’s Service at 
Washington, D. C. 


When the news came of the total destruction by fire on Wednes- 
day night, September 29, of the large cable power house of the 
Capital Traction Company in Washington, D. C., THe ELECTRICAL 
Wor.Lp took occasion to point out the opportunity offered that 
corporation to equip its lines with electricity. The existence of the 
cable conduit, practically ready for the reception of electrical con- 
ductors, rendered the task of installing the electrical system com- 
paratively easy, and made it possible to quickly put cars in opera- 
tion by this means. It was evident that to replace the special and 
enormously heavy cable machinery would be a work of months, 
while electrical equipments could be had promptly, and power 
leased while a suitable generating station was being constructed. 

The company, taking the same view of the problem confronting 
it, proceeded immediately after the fire to take steps for the in- 
stallation of a conduit system, similar to that in use on the Metro- 
politan system in Washington and now under construction in New 
York City. It was necessary first, however, to provide some sort 
of service for the accommodation of the public, so a strenuous effort 
was at once made to engage horses, either by purchase or hire. The 
unaccustomed spectacle of horse-drawn cars in Pennsylvania Ave- 
nue was witnessed again in Washington on the morning after the 
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fire. Horses were gathered from contractors’ stables, liveries and 
all other sources, and to-day a schedule of about ten minutes head- 
way is being maintained over the affected lines, the trail cars of the 
former cable system being used. 

At this writing the plans of the company for the electrification of 
its lines have not been fully completed. A modification of the Con- 
nett system of conduit, used on the Metropolitan system in Wash- 
ington, will be installed, the differences being in the method of at- 
tachment of the insulators and other modifications rendered neces- 
sary by the shape of the cable conduits, which are somewhat deeper 
and narrower than those employed by the electric lines. The insu- 
lators, of the type employed in New York, and illustrated in THE 
ELECTRICAL WorLD of August 28, will be suspended from the slot 
rail, and not from the yokes, as in the older Washington construc- 
tion. It is probable that the deeper part of the conduit may be 
used to accommodate such feeders as will be found necessary. 

It is not the intention of the company to rebuild the burned 
power house. The site has greatly increased in value since the 
erection of the destroyed building, and its sale may compensate in 
some measure for the expense of the new installation. The loca- 
tion of the old building, while conveniently central, was faulty in 
many respects, as coal had to be carted to it at considerable ex- 
pense. The new electric-power plant will be located on the Chesa- 
peake & Ohio Canal, in Georgetown, at a point about two miles 
west of the old site. While this will require heavy feeding, it be- 
ing at one end of the system of roads operated, great advantages of 
cheap coal delivery and abundant water for condensation are secured 
by its choice. As yet the plans for the new station have not taken 
shape, and it is expected that power will be leased for a few months 
from some suburban roads, whose winter business is small, until 
built. Of this nothing can yet be 
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said, except that it will be of the most modern type, with large 
direct-connected units and compound or triple-expansion engines. 

Meanwhile, work on the installation of the conducting system in 
the cable conduit will have been started before this reaches the 
reader. A contract has been placed with Mr. E. Saxton, of Wash- 
ington, for the construction of this. Work is to be begun at once, 
and an effort made to bring it to completion before the cold 
weather, which sets in about January in that climate. It is expected 
that electric cars will be running on some of the branches of the 
company’s roads in thirty days.. 

A proposition from the Walker Company, of Cleveland, Ohio, to 
operate the cable drums, which were not greatly injured by the fire, 
by electric motors, receiving their current from the United States 
Electric Light Company, is now under consideration. This would 
afford a makeshift cable service until the full electric service is in- 
stalled, but it is now thought that the operation of thé cable would 
so interfere with the progress of the work.on the conducting system 
that it is not likely that this plan will be adopted. 

It is stated by officers of the Capital Traction Company that the 
popular demand for electric traction on their lines had already led 
them to fully investigate the subject, so that they were not unpre- 
pared for the change of motive power, which the destruction of 
their plant has only hastened. 

It is likely that Washington will be the scene of a remarkably 
rapid piece of work in conduit-railway construction, since the 
exigencies of the case require the promptest action. 





The Electric Power Transmission Plant at Mechanicsville, N. Y. 





On the upper reaches of the Hudson River, a few miles above 
Troy, and near the small town of Mechanicsville, the Hudson 
River Electric Power Transmission Company is now erecting hy- 
draulic works for electric-power development of great magnitude 
and very high class. At this writing the concrete dam, which is 
one of the finest in the United States, is rapidly approaching com- 
pletion, and work in all branches is being steadily pushed forward 
with the expectation of having the plant in running order before 
the winter season sets in. 

At the point selected for the hydraulic development a small island 
about midway of the stream divides the flow of water into two parts. 
Across the two channels thus formed concrete dams, having an ag- 
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present. These generators will be of the General Electric three-phase 
type, but so far no information concerning their voltage or periodicity 
has been made public. The turbines are each 42 inches in diameter, 
four of these being mounted on each shaft for the operation of a 
single dynamo. These wheels will work under a head of 18 feet, 
nearly all of which is comprised in the draught tubes, which extend 
from large iron casings between the two wheels of each pair, two 
pairs forming a set. Under the conditions of operation these wheels 
are expected to develop 250 horse-power each, or 1000 horse-power 
for a set of four. 

In addition to the main turbines two smaller wheels are being in- 
stalled for the operation of exciters. It is stated that the larger 
part of the power will be transmitted to Schenectady, 24 miles. dis- 
tant, for the use of the General Electric Company, although it is 
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also intended to distribute a portion of this power in Albany, Troy 
and other towns and cities in the immediate neighborhood of Me- 
chanicville. The construction of the power house is exceedingly 
solid, heavy steel I beams and concrete being used for the floors, 
with brick walls and an iron roof. The hydraulic work, which 
is under the charge of Mr. J. A. Leonard, engineer of construction, 
is progressing with great rapidity. Large steam mixers are used in 
making the concrete, and a temporary railroad track has been laid 
on piles driven just inside the face of the dam. On this iron dump- 
ing cars, each containing about 1 cubic yard of concrete, run down 
by gravity to.the point where they are needed in the construction 
of the dam. By this arrangement, concrete can be delivered in 
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gregate length of about 1000 feet, are being erected. The concrete 
of which these are composed is made of broken rock brought from 
the neighborhood of Schenectady, the shale of the river bottom at 
that point not proving to be available for this purpose. The dam 
was constructed with an almost vertical back, and a curved apron 
deflecting the overflow water into a practically horizontal 
flow to eliminate all danger of washing away the sub-structure. At 
the ends of the dam massive piers of concrete of circular plan are 
anchored solidly into the rock of the shore. The power house is 
to be built integrally with the western portion of the dam, and, as 
in certain other modern constructions of this character, uses hori- 
zontal turbines below the water level, the dynamos being direct- 
connected to the shafts of these. The plan, as prepared by Mr. A. 


C. Rice, chief engineer, calls forthe installation of seven dynamos 
of 750 kilowatts each, though only five of these will be installed at 
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about four minutes from the mixer to any part of the work, and the 
rapidity with which the dam is being constructed under these cir- 
cumstances is almost marvelous. A working force of 300 men, 
laboring night and day, is employed, and the hydraulic work is 
under contract to be completed by November 1. It is expected that 
the current will be turned on from the plant in January. This plant, 
more fortunate than its Canadian neighbors, has little to fear from 
ice, as practically no anchor ice is encountered in the climate of 
Mechanicville, and the surface ice can be shot over the curved crest 
of the dam without danger of the least injury to it. 





The contract for this plant complete, including the electrical ma- 
chinery and the transmission line, was let to the Stilwell-Bierce & 
Smith-Vaile Company, of Dayton, Ohio. Mr. R. N. King, presi- 
dent of the latter company, is a heavy stockholder in the Hudson 
River Electric Power Transmission Company. 
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Electric Power for Operating Printing and Binding Machinery—I* 





BY REED R. BISHOP. 

INTRODUCTION. 

HE object of this paper is to furnish 
} some details in reference to the use 
of electric power for operating print- 
ing presses, cutters, folders, trim- 
mers, stampers, embossers, rulers, 
etc., including all machinery neces- 
sary for the production of a complete 
book. While this paper will be lim- 
ited to the examination and discus- 
sion of but one plant, viz., that of the 
American Book Company, in New 
York City, it is hoped that the re- 
sults will add something of a definite 
nature to the meagre list of tests and 
data on the use of electric power in 
factories and mills. The great advantages of the electrical method 
of power distribution, with the direct connection of motors to the 
machines to be operated, over the old method of belting and shaft- 
ing, are nowhere more self-evident than in a printing and binding 
establishment. The advarntages of directly applied electric motors 
for this particular class of work may be stated as follows: 

1. There is no loss of power and no wear and tear of loose pul- 
leys and shafting when the machine is not in operation. This is 
particularly important in the press room, since a large percentage 
of the working time is taken up by the ‘‘make ready.” 

2. The cleanliness of the electrical installation, and freedom from 
oil dripping from overhead bearings and dirt being thrown about 
by flying belts is an advantage of the greatest importance in the 
press room, since it is necessary to keep the printed matter and the 
paper clean. 

3. To do good work in a press room it is necessary to have good 
light; hence the great advantage of the motor, which may be placed 
under the press, in contrast with the vertical belt and mass of shaft- 
ing and hangers overhead to obstruct the light. 

4. The speed of the motor, and hence the speed of the press, is 
easily regulated, and a greater range of speed is possible than with 
belting and shafting. As will be seen in the tests which follow, the 
practical working speed of a press depends largely upon the nature 
and importance of the work. It is also important that the press 
should be run at the highest possible speed that the nature of the 
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work will permit, for the reason that the running expenses due to 
one press are practically constant, and hence the percentage of 
profits from the output of this one press will be very largely in- 
creased by a comparatively small increase of speed. Therefore, 
the necessity of a closer adjustment of speed than is practicable 
with cone pulleys, and also the necessity of an easier means of 
varying the speed to suit the particular class of work being done 
than that of shifting belts. 

As further advantages of the motor, equally apparent, but having 


* An abstract of a thesis presented to the Faculty of Applied Science of 
Columbia University for the degree of Electrical Engineer, June, 1897. 


THE ELECTRICAL WORLD 








419 


no special significance in connection with printing and binding 
work, may be mentioned: 

5. Each machine is independent of every other machine, and 
hence the economy due to the ability to run any machine without 
necessarily starting the whole factory, or, at least, a complete sec- 
tion. 3 
6. Motor-driven machines can be arranged in any way desired, 
and frequently with considerable economy of floor space over 
belt-driven machines. 

7. Break-downs will be less likely to occur in the motor-driven 
plant, and will cause less loss of time and inconvenience when they 
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do occur. Furthermore, repairs can easily be effected without shut- 
ting down more than one machine. 

8. In the case of an overload, the blowing of a fuse causes less 
damage and inconvenience than the slipping off and replacing of 
a beli. 

9. The cost of the building for the motor-driven plant will be ma- 
terially less than that necessary for the line-shaft driven plant. 

There is sometimes urged against the adoption of individual mo- 
tors to replace belting and shafting their greater first cost, and the 
great cost of the motors in comparison with the cost of the ma- 
chines which they are to operate. A careful comparison of the net 
prices of the presses, cutters, folders, embossers, trimmers, etc., with 
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the customary net prices of the motors necessary to operate these 
machines, shows that the average ratio of cost of machine to cost of 
motor is as 14 to 1. Hence this argument of first cost of 
motors is less important in printing and binding work than in other 
places. 

Even in cases where the cost of the motor is large in comparison 
with the cost of the machine it is to operate, this item becomes 
much less important when it is considered that in accordance with 
paragraph 9, above, the cost of the plant, as a whole, will not be 
greater in the case of the motor than in the line-shaft-driven plant. 
Again, when the efficiency and convenience of the motor-driven 
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plant are considered, the argument of its greater first cost sinks into 
insignificance. 

Before proceeding with the discussion of the tests on the indi- 
vidual machines, a brief description of the building occupied by 
the American Book Company and the arrangement of its plant 
may not be out of place, since it will assist the reader in obtaining 
a clear idea of the conditions under which the tests were made. 

The American Book Company occupies the basement, sub-base- 
ment and first seven floors of the University Building, located on 
the east side of Washington Square, between Waverly Place and 
Washington Place, New York City. The upper floors of the build- 
ing are occupied by the Law School and School of Pedagogy of the 
New York University. 

In the sub-basement is the generating plant and a large store 
room; in the basement, a store room and office of the chief en- 
gineer. The first floor is occupied by the New York store of the 
American Book Company; the second by the offices of the cor- 
poration; the third, by store and packing rooms; the fourth, by the 
copy book plant and. storeroom; the fifth and sixth floors 
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The building is wired on the two-wire system, and separate cir- 

cuits are installed for the lighting and power. 
PRACTICAL TESTS. 

In discussing the practical tests at the plant, we will first tabulate 
for each floor the machines installed, the motors used for driving 
these machines, the method of transmitting power from the motor 
armature to the driving shaft of the machine, and the method of 
controlling the speed in each case. Having thus a clear idea of the 
machines to be tested, a second table is presented for the machines 
on each floor, showing the power required to operate the machines 
under the various conditions met with in practical working. In 
every case the power required to operate the machines was deter- 
mined by placing an ammeter in the motor circuit and, taking cur- 
rent readings, together with the voltage at the machine, speed de- 
terininations, rates of working, etc. The tabular form seems best 
adapted for presenting data of this nature, and the tables which 
follow are largely self-explanatory. 

PRESS ROOM. 
The press room, as stated above, occupies the entire seventh floor. 
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by the bindery, and, finally, on the seventh floor, is the press room, 
which occupies the entire floor. 

The building is equipped with two sets of elevators. First, a set 
of hydraulic elevators at the north entrance of the building, for the 
use of the university, and, second, a set of three Otis electric ele- 
vators at the south entrance of the building for the use of the 
American Book Company. Two of these electric elevators are used 
for carrying freight to and from the various floors of the plant 
while the third ts for the use of passengers. 

GENERATING PLANT. 

There are two 150-hp National water-tube boilers and one 300- 
hp boiler of the same make. These furnish steam for heating the 
building, for operating the dynamo engines, and the pumps used 
in connection with the hydraulic elevators. 

The engine equipment consists of three Cooper & Roberts sim- 
ple automatic cut-off engines; two of these are of 160 horse-power 
each, and each is direct connected to a Western Electric Company’s 
direct-curent generator of 100-kw capacity; the third is an 80-hp 
engine, and is direct connected to a 50-kw Western Electric Com- 
pany’s generator. These dynamos operate at 115 volts, and furnish 
current for lighting the building, for operating the motors on the 
various floors and the electric elevators. This entire service is usu- 
ally performed by one generator. 


This room is 78 feet by 175 feet, and the floor will safely sustain a 
uniformly distributed load of 450 pounds per square foot. The 
motors are all series wound, except the Bullock motor shunt and 
series, operating on the 115-volt constant-potential circuit. The 
rheostat method is used for controlling the speed, and offers 
the advantages of simplicity, ease of manipulation, and of giving a 
wide range of variation of speed. On the other hand, it is not an 
economical method, since the C*Aloss in the rheostat is some- 
times very great. The “commutated field” method of controlling 
the speed is being used to a considerable extent in connection with 
printing-press motors in other plants, and is giving entire satisfac- 
tion. It offers the great advantage over the rheostat method that no 
external resistance is introduced, and thus less energy is lost to secure 
the reduction of speed. 

The total number of presses installed is twenty-eight, of which 
number twelve are operated by Bullock motors, having their armatures 
mounted directly on the shaft of the press, and running at a speed 
of about 200 revolutions per minute, while the remaining sixteen 
re operated by standard Lundell series-wound motors, running 
at a about 1000 and 
nected to the presses by means of gears. 
accompanying illustrations will show that three methods are em- 


speed of revolutions per minute, con- 


An examination of the 


ployed for connecting the motors to the presses to be operated. 
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DYNAMOS, MOTORS AND TRANSFORMERS. 

Induction Motors.—Lon4d. Elec., Sept. 24.—A brief communication from 
Brown, Boveri & Co., Switzerland, referring to a description of the 400-hp 
induction motor of the Westinghouse Company, which was described as 
the largest ever made; they state that two of their induction motors, which 
have been running for over a year and a half, have an output of 300 horse- 
power at the exceptionally lowspeed of 200 revolutions; they are run at 
full load day and night; they are built for a voltage of 3000 ‘‘ witk 50 revo- 
lutions per second,” and have a very large margin of power; they call at- 
tention to the remarkable similarity of form in the design of this motor 
and the one a to. The same communication is also contained in the 
West. Elec., Oct. 2, where the illustration is also given. 


Alternating-Current Motors. Herytanp. £i'ty, Sept. 29.—A reprint of 
the translation of the paper abstracted in the Digest, last week. 


Dies for Punching Armature Cores. BAXTER. Amer. Mach., Sept. 23.— 
An illustrated description of some forms designed by him for punching 
toothed armatures made up of sections. 


LIGHTS AND LIGHTING 


Mining Lamp. Pierarp. L’£ilec., Sept. 11.—A brief description of the 
Sussman lamp. The usual lamps used in mines have an intensity of 0.15 to 
0.69 candles ; in the present lamp an electric light is supplied by means of 
an accumulator; the electrolyte is in the form of a paste; the plates are 
made of lead on which the oxide has been applied by pressure ; there are 
three plates to a cell; the weight complete is 1980 kg. According to 
Sottiaux, the director of a certain Belgian mine where this lamp has been 
tried for fifteen days on a large scale, the intensity is about two candles, 
which does not vary during twelve hours, and after eighteen hours it is 
still sufficiently bright; 1t can be used in any position, which is not the case 
with the usual oil lamps; the results were very satisfactory; the lamp costs 
about 8.4 cents per week; it is stated that the company which intends to 
introduce this lamp will charge $4.80 per year per lamp for it. 

Train Lighting on the Jura-Simplon R.R. Jacguin. LEclairage klec., 
Sept. 18.—The conclusion of his long descriptive article, the beginning of 
which was noticed in the Digest, Aug. 28. 


Arc Lamps and Their Mechanism. Warrs. Elec. Eng., Sept. 30.—The 
first part of an article which appears to be a general discussion of the 
parts and actions of the mechanism of arc lamps, with special reference to 
the clutch type. Heclaims that the original Brush lamp of 1879 is supe- 
rior in simplicity by 95 per cent. to all the arc lamps which have since been 
brought out; he seems to lay great stress on the simplicity of the mechan- 
isin; he favors the clutch type; he considers that a ‘‘sneak feed’’ in a 
clutch lamp is a practical impossibility; the important question of the 
friction of the rods is discussed, as are also the cut-outs. The article is 
written in a popular style. 

Standardizing Incandescent Lamps. Smiru. Elec. Eng., Sept. 30.—A 
short note stating that while the National Electric Light Association’s 
efforts to standardize lamps may give desirable results, yet he thinks that 
the association would have done better to have standardized the voltages 
of the circuits of the central stations throughout the country, as the results 
would have been more useful; he opposes the efforts concerning the stand- 
ardizing of lamps. 

POWER. 

Cost of Power.—Science, Oct. 1.—A note by R. H. 1T., stating that the 
lowest cost of powerin a New England cotton mill was said to be $11.64 
per horse-power per year, including all the items on the treasurer's books. 
This figure is now challenged by those obtained in another mill with an 
engine of about 2000 horse-power, the items of which are given, the total 
being $11.55; the tons of fuel per horse-power per year are 2.08, the lowest 
on record, others running about 2.20. 

Power Plant.—Elec. Eng., Sept. 30.—An illustrated description of the 
plant inthe American Ordnance Company’s works in Bridgeport, Conn. 


TRACTION. 


Electric Carriage{ Traction in 1895. FivzGeraLp. Lond. £lec, E£ung., 


Sept. 24.—Some data describing the results obtained by the Jeantaud elec- 
tric carriage in 1895, in the Paris-Bordeaux races in 1895, in order to com- 
pare them with present experiences. 
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Acceleration Tests at Schenectady.—Elec. Eng., Sept. 30.—Brief descrip- 
tions of some recent tests. The car was of the elevated railway type, pro- 
vided with four motors of 50 horse-power each, the total weight of the 
loaded car being 25 tons, including passengers; the object was to study the 
conditions of rapid acceleration with special reference to the rate at which 
passengers would be inconvenienced; it was assumed at the start that an 
acceleration of 3 miles per hour per second would not be unpleasant 
and the car was designed accordingly. After five seconds the speed was 
19 miles per hour, after 10 seconds 30 miles, after 15 seconds 35 miles, 20 
seconds 3¥ miles and after 25 seconds 40.5 miles per hour. An ordinary 
train on a steam road seldom exceeds a speed of 10 miles per hour after 10 
seconds, which 1s just one-third of the speed in this test; on the New York 
elevated railroad the speed is only 13.5 at the end of 20 seconds, during 
which time 198 feet are covered as against 38 miles and 356 feet in the case 
of the electric car. ‘The rapid starts were not unpleasant. 


Acceleration. SUMMERS. E£iec. Eng'ing, Sept. 15.—In a short article on 
“Electric Traction on Elevated Roads” he discusses the question of the 
proper acceleration. In the Sprague system the motors will be distributed 
throughout the trainand controlled from one point; the advantages and dis- 
advantages are discussed; there will be no particular gain in economy, nor will 
small motors operate as economically as fewer larger ones; the question of 
the weight of the locomotives affects the safety of the structure; this weight 
leads to the question of the proper acceleration; the best time could be 
made by continuing the acceleration until the brakes are applied, but this 
involves a great loss; or it may be accelerated to a given speed, at which 
it is then maintained, which gives the same maximum but not as high an 
average speed; to increase the rate of acceleration means a heavier draw- 
bar pull, and theretore more weight on the drivers; for economy in energy 
used on the train the acceleration should be at the maximum possible rate, 
but this requires a heavy weight on the drivers and motors of considerable 
power, thus involving an increased investment; in practice it has been 
figured out that the ordinary conditions are met with an acceleration for 
about twenty seconds, the economical maximum speed being then main- 
tained until the brakes are applied; the traction or weight on drivers 
would not be as much as that required during acceleration; if the most 
economical acceleration can be obtained with the weight and power of a 
single locomotive or motor car there will be no gain in the Sprague sys- 
tem; in practice, therefore, the particular conditions must decide the 
question. 

Electric Cable Railway for Steep Grades. BRoNnspon. St. Ry. Rev., Sept. 
15.—A brief illustrated description of a system which he devised for draw- 
ing electric cars over short but very steep grades where it 1s desirable to 
use acable. An endless cable is used over the grade, with an automatic 
grip which requires no attention on the part of the motorman; twe of 
these grips have been in operation for twenty-two months; the grip car 
has a double trolley one conducting the current into the car, ‘‘ where its 
pressure is reduced to the proper voltage,’’ just enough of the current 
being used to rotate the armatures, ‘‘ and whatever current is necessary is 
sent back through the other trolley to the supplementary wire overhead, 
which is thus charged, and in turn energizes the stationary motor at the 
top of the incline”; this stationary motor operates the cable, which is 
thus completely under the control of the motorman; there is a safety 
device which limits the speed of the descending cars to a fixed amount. 
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Three-Phase Railway System.—LEng. News, Sept. 30.—A note stating 
that such a system will be installed between Barese and Luino, near Milan, 
Italy. The distance is 165.4 miles; over one long grade of 4.5 per cent. the 
speed will be 21 3-4 miles per hour, and on a short grade of 7.5 per cent. 
the speed will be 12.4 miles; there will be one central station with genera- 
tors driven directly by turbines; the line voltage will be 6000 at a frequency 
of 45, which will be reduced by transformers on poles to 550 volts; there is 
to beatwin trolley wire; eight trains of three cars weighing 26 tons will berun 
and they will have two 3-phase motors of 70 horse-power each; the catenated 
method of control will be used; ‘‘ three collector rings will be provided and 
a controller connected in such a way as to give two speeds, half and full” ; 
a year is allowed for the completion, and the machinery will all be manu- 
factured at Schenectady. 

Municipal Control of Street Railways.—St. Ry. Rev., Sept. 15.—Answers 
to a few questions sent toa number of street-railway managers, all con- 
cerning the question of municipal regulation of the headway, rate of speed, 
hours of service, etc. Editorially, it is thought that the subject of head- 
way and night service will be governed by the law of supply and demand ; 















the example of Omaha is commended; the right to prescribe regulations 
is reserved, but it was found that the best results are obtained by leaving 
the matter to the discretion of the company. 

Stationary Storage Batteries for Railways. ScuRoEDER. St. Ry. Rev., 
Sept. 15.—A reproduction of the current and voltage curves and the dia- 
gram of connections, described in his recent article (see Digest, Sept. 4, 
Aug. 21, and Jan. 23) on the lines at Zurich and Remscheid. In the latter 
installation there has been a saving of eleven tons of coal per week since 
the battery was installed, and 200 horse-power of dynamo output has been 
saved; the cost of the complete battery is only half of that of the machines, 
which are now available for other purposes. 

Accumulator Traction:in Paris.—Elec. Eng., Sept. 30.—A reprint from 
La Nature of'a brief description of the rapid-charging system which was 
described in the Digest, May 22 and June 26. 

Cost of Track Construction.—St. Ry. Rev., Sept. 15.—Illustrations of 
eleven different methods, with an estimate of the cost of each, prepared 
by Beeler. 

Street Railway Repair Shops. Dunninc. Liec. Eng., Sept. 30.—An ab- 
stract of his recent paper before the New York State Street Railway 
Association. 

Convention Papers.—St. Ry. Rev., Sept. 15.—A reprint of a number of 
the papers read at the recent convention of the New York State Street 
Railway Association. 

INSTALLATIONS, SYSTEMS AND APPLIANCES. 

Method of Charging. Pevuissier. L’Eclairage Elec., Sept. 18.—A very 
long article in which he discusses the various methods of charging for cur- 
rent, making frequent references to recently published articles; tabular 
data isincluded ina number of cases. He comes to the conclusion that 
the differential method best meets the conditions in practice, as it enables 
both objects to be accomplished, namely, satisfying the consumer and pro- 
viding a profit for the central station. 





Electrical Plants for Small Towns. Dow. £ilec. Eng’ing, Sept. 15.— 
The beginning of a revised reprint of a paper read over a year ago, in which 
he describes the way in which he attacks the problem of designing a com- 
plete plant. ; 

Tsolated Plant.— West. Elec., Oct. 2.—A well-illustrated description of a 
private residence plant near Chicago, in which gas engines and storage 
batteries are used; the plant is claimed to be a model of its kind. 

Rochester. Murtvaur. Elec. Eng., Sept. 30.—A description, accompanied 
by eleven illustrations, of the combined lighting systems of that city; water 
power is used as a general rule. 

Municipal Lighting Plant in Manchester.—Elec. Rev., Sept. 29.—Some 
additional data showing the progress of this municipal station. 

Municipal Ownership. WincuHesteR. Like. Eng., Sept. 30.—A brief 
reply to the recent article by Francisco (see Digest, Sept. 25) which is 
merely to the effect that the statements are false and that the writer has 
descended to offensive personalities, for which reason he declines to con- 
tinue the discussion. 

Coal Bin atthe Paterson Station.—Eng. News, Sept. 23.—An illustrated 
description of the design of these coal bins, which recently collapsed. 

WIRES, WIRING AND CONDUITS. 

Rating Resistance Spirals. ZinGLER. Lond. Ziec. Rev., Sept. 24.—The 
first part of an article of a practical nature, in which he gives what appears 
to be very useful information concerning the construction of wire-resist- 
ance spirals. He limits himself to platinoid and steel, and finds that it is 
possible to standardize these so that the spirals may be stocked in long 
lengths; he shows the very large number of variables involved in such a 
system; he decides on certain fixed diameters of the mandrils, which diam- 
eters he uses in referring to the spirals; these diameters are dependent 
somewhat on the gauge of the wire; the next point is to determine the 
best number of turns for a given length of a spiral to which the wire 
should be stretched; with a properly prepared table the weight and length 
of spiral to absorb’a given number of watts 1s then easily found. The 
tests made need not be scientifically accurate for practical work. A table 
gives the selected diameters for platinoid wire; a number of these spirals 
are then stretched until one foot of stretched wire, absorbing a certain 
arbitrary number of watts, is just rigid; the heating limit decided upon 
was that at which a strip of paper held directly around the spiral just 
turned yellow. He found that the pitch of the efficient turns increases 
with the product of the section of the wire and the number of turns per 
foot; that is, the heat due to resistance is approximately the same 
over a small range of gauges for a_ given diameter of 
spiral; therefore the watts absorbed are proportional to the 
square of the diameter of the mandril; the number of watts per 
foot were very nearly 50, 40, 30 and 20 for 7-8, 3-4, 1-2 and 3-8 inch respec- 
tively. A table of observations is given, and it shows that for every 
spiral there is a point at which its efficiency is greatest. He then begins 
the discussion of spirals for motors, cars, etc., of iron or steel, in which 
special attention must bé paid to vibration, for which reason they are 
often wound over asbestos; aS these are often worked at high current 
densities on account of the short period for which they are used, the tests 
had to be made for more than one current density. 
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Rules and Regulations for High-Voltage Installations.—L’Elec., Sept. 18. 
—The beginning of a French translation of the rules recently published in 
Germany. 


Free Wiringin England.—Elec. Eng., Sept. 30.—A short communication 
describing the methods adopted by the free wiring syndicate (described 
in the Digest over a year ago). This company wires buildings to be con- 
nected with central stations, accepting as payment a certain amount paid 
by the householder tor every kw-hour of electrical energy which he uses, 
this amount being added to his bill for the current; the system is advan- 
tageous to the consumer who does not wish to paythe whole amount at 
once, and to the central station, which thereby gets customers of the most 
profitable kind ; the amount charged is two cents per kw-hour. Where it 
has been tried it was so successful that arrangements have been made with 
six stations near London and with two municipal stations ; the agreement 
with the London companies provides for a minimum payment to the wiring 
company of 25 cents per 8-cp lamp installed; the consumer or the 
station also retains the right to purchase the wiring; the company is in 
legal ownership of the wiring and fittings until all the payments have been 
discharged ; the company amounts to a money-lending concern which 
loans at a high rate of interest against a moderately good security. 

Plain vs. Insulated Iron Conduit. VENABLE. Elec. Eng., Sept. 30.—A 
short article forming part of a discussion which has been continued in that 
journal tor some time and which was largely of a personal character. 


ELECTRO-PHYSICS AND MAGNETISM. 

Glow in Vacuum Tubes. Expert and WIEDEMANN. Wied. Ann., No. 9, 
abstracted in the Lond. Ziec., Sept. 24.—T wo articles, in the first of which 
they showed some new phenomena of low discharges in a high-frequency 
field; they investigated the behavior of insulated rods and wires contained 
in exhausted bulbs and placed between the terminal condenser plates of a 
Lecher wire system; different forms of light figures are produced. In the 
second article on luminous excitation of gas, they deal with the conditions 
under which a low-pressure gas is excited to lwrinosity in a high-frequency 
field; at a certain point during an increase of exhaustion luminosity 
ceases, but other factors than the pressure effect this; the length of the 
tube was one of the determining factors; the nature of the gas was without 
influence. 

Absorption of X-Rays. Bucurer. L’/nd. Elec., Sept. 10.—A reprint of 
an Academy note in which he describes various experiments in which it 
was necessary to measure the intensity of these rays before and after 
transmission through bodies; he describes the method, which is a purely 
photographic one, and consists in comparing the intensities of the photo- 
graphic impressions through a scale made of various thicknesses of tin- 
foil. Among other things he found that the specific opacity of bodies 
decreases rapidly in successive layers of the material; also that with X- 
rays from tubes with increasing resistances the specific absorption for the 
first layer of the tin-foil increases, and for the subsequent layers diminisheS 
more and more rapidly; it is therefore necessary to know not only the in- 
tensity of the tube used, but also the ‘‘ absorbability” of the rays which 
it emits; two instruments for determining this are briefly described, and 
with the combination of the two constants obtained a tube may be 
characterized. 

Influence of Magnetization on Vacuum Discharge. Meant. Proc. Lond. 
Phys. Soc., Sept., abstracted from the Muovo Cimento, p. 329.—He con- 
cludes that when the lines of force run with the current, the discharge is 
assisted, and vice versa, when they are at right angles to it the discharge 
is hindered still more. The paper consists chiefly ot tables giving the 
measurements in detail. 


Electromagnetic Waves. Ricut. L’Eclairage LElec., Sept. 18.—Ab- 
stracts of three articles from the A/ti de./a R. Acc. dei Lincei, March 21 
and May 16; one on polarization, one on the index of refraction of gypsum 
and one on the absorption of these waves. 


Viscosity and Dielectric Stress. QuincKe. Wied. Ann., No. 9, abstracted 
briefly in the Lond. Zéc., Sept. 24.—He demonstrated by experiments that 
there is an increase in the viscosity of liquids traversing capillary tubes 
when introduced into an electric field ; he obtains numbers giving the elec- 
tric viscosity normal to the lines of force. 


Action at a Distance. Drupe. Wied. Ann., No. 9, abstracted in the 
Lond. Zéc., Sept. 24.—A summary of the state of the question between 
contact and distant action; he shows that the ‘‘relative position quantity 
between distinct points of space enters into the energy formula’’; the 
article is of a theoretical nature. 

Formation of Mercury Films. Avp.Leyarp. Proc. Lond. Phys. Soc., 
Sept.—A reprint in full of the Physical Society paper which was noticed in 
the Digest, June 5. 

Storms and the Solar Period. Zencer. L’Elec., Sept. 11.—A reprint of 
an Academy paper in which he discusses the recent storms in France in 
connection with his hypothesis, which he advanced’a number of years ago, 
that there is a parallelism between thé atmospheric, electric, magnetic 
and seismetic perturbations and. the volcanic eruptions and their periodic 
return; he believes that most of these perturbations are produced by the 
same cause which occurs in well-defined periods, and that this period is 
connected with the period of the sun’s rotation. 
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Hardening Temperature of Steel Magnets.—Elek. Zeit., Sept. 9.—A brief 
reference to the recent article by Andreas (see Ligest, Sept. 11). He calls 
attention to the fact that he had made extended researches with this ques- 
tion of hardening, and gives a reference to the publication of his work; he 
shows that results of tests made with tool steel do not necessarily apply 
equally well to magnet steel; Andreas is not correct in concluding that a 
glass hard steel is to be preterred to all others, and that the heating to a 
white heat should be for as short a duration as possible; the present author 
States that no tool steel is ever hardened at white heat, and much less 
any magnet steel containing tungsten, without spoiling its mechanical and 
magnetic properties. 

Theory of Terrestrial Magnetism. Berzoip. Proc. Lond. Phys. Soc., 
Sept., abstracted from the Ber/. Berichte, 314.—He discusses the founda- 
tions of the Gauss theory and its proof; also the bearing of the diurnal 
variation on the subject; it is not possible to say with certainty that the 
calculated vertical earth air electrical current exists ; regarding the diurnal 
variations he states that such a test of the theory will only be possible 
when the required observations have been made and tabulated. 

Zeeman's Discovery. Lopce. Lond. £iec. Rev., Sept. 24.—A brief ac- 
count of his British Association paper ; he explains the discovery and his 
own verification of it; an account is given of the conditions on which the 
widening effects of the lines of the spectrum have been predicted by Lar- 
nor ; the discovery has not yet been explained in a satisfactory manner by 
theory. 





Specific Resistance of Oil. Wapvswortu. Phys. Rev., Aug.—A long ar- 
ticle describing an elaborate system of tests made to determine the specific 
resistance and temperature coefficient of oil in thin films; the results were 
to be applied tothe measurement of the thickness of the oil film in journal 
boxes. The oil was the best quality of commercial sperm oil, free from 
acid; the experiments are described in detail, and the results given; the 
specific resistance at 20° in megohms per ch. cm. varied between 36,000 
and 45,000, and show the interesting result that the specific resistance in- 
creases regularly as the thickness of the film decreases, the variation being 
too regular to be accidental. Some preliminary results of the application 
to measuring the thickness of the oil film in journals are given very briefly, 
almost the entire article being devoted to the first part of the subject. 


X-Ray Protective Screens. E.Tuomson. L£iec. Rev., Sept.-29.—A brief 
communication referring to the recent article of Woods (see Digest, Sept. 
25). He does not believe that the author made it clear that a metal screen 
is a preventive of injury, as the absence of injury when the gold leaf screen 
was used does not show that injury would have occurred without it; he 
refers to an injury produced through a thin aluminum screen, and which 
was but little less than that produced simultaneously on an unprotected 
spot. He believes X-rays which produce injury are of the lower order and 
these are most easily absorbed by dense materials ; if this is the case some 
benefit may be obtained by absorptive screens, especially if these cut off 
the lower order of the rays, allowing those of the higher orders to pass 
through them. The interposition of an absorptive screen he believes will 
demand a longer exposure, and unless such a screen exerts a selective ab- 
sorption for the lower rays or those most easily absorbed by the skin, it is 
difficult to see how any benefits can accrue from its vse. 

Electro-Magnetic Properties of Heat Rays. Rusensand Nicnuots. Phys. 
Rev., Aug.—The first part of a long article on ‘‘Certain Optical and Electro- 
magnetic Properties of Heat Waves of Great Length.” No conclusions are 
given in this part. 

ELECTRO-CHEMISTRY AND BATTERIES. 


Electrolytic Iron. Houitevicue. Proc. Lond. Phys. Soc., Sept.; ab- 
stracted from the Jour. de Physique, 6, p. 246.—The abstract gives the 
principal data of the article noticed in the Digest, July 10. 

Secondary Batteries. KNORRE. Lond. Elec. Rev., Sept. 24.—An abstract 
ot the article noticed in the Digest, March 27, showing that manganese is 
an undesirable element in a storage battery. 





Electro-Chemica: and Electro-Metallurgical Industries of Europe. KER- 
sHaw. £/'ty, Sept. 22 and 29.—In this, which is said to be the conclusion 
of this long serial, he describes the Gall and Montlaur chlorate process. 

UNITS, MEASUREMENTS AND INSTRUMENTS. 


Galvanometers. AYRTON and MATHER. Lond. Ziec. Rev., Sept. 24.— 
Brief abstracts of three British Association papers. The first is on the use 
of a shunt with ballistic galvanometers ; they show that by adding a non- 
inductive resistance in series with the galvanometer and another as a shunt 
to both the galvanometer and this resistance, they together will be a per- 
fect shunt with a certain multiplying power, for currents of any form; the 
resistance of the complete galvanometer circuit is unchanged thereby, as is 
also the law of the decrement of the oscillations of the galvanometer; 
moreover the values of these shunts for any given multiplying power are 
independent of the galvanometer ; the value of the resistance in series is 
equal to the internal resistance of the source multiplied by »—1 and 
divided by , while that of the shunt is the internal resistance divided by 
n —' 1; n’ being the multiplying power. The second paper is on the sensi- 
bility of galvanometers, and consists of a tabulated statement of the con- 
stants and construction details of a large number of galvanometers; the 
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most sensitive instrument that they know of gave 90,000 scale divisions with 
one micro-ampere and a period of 10 seconds, the distance between the mir- 
ror and the instrument being 2000 scale divisions and the resistance of the in- 
strument 60 ohms; the most sensitive voltmeter tested was a suspended coil 
galvanometer with a resistance of 5.75 ohms, including the suspension, 
which gave 35.4 scale divisions with one micro-volt, the scale distance be- 
ing 2000 scale divisions; this is between 12 and 20 times as sensitive as the 
best pattern ot such instruments in use. The third paper was on short ver- 
sus long period galvanometers for very sensitive zero tests; they arrived at 
the general conclusion that within wide limits there was little to choose 
between the two classes of instruments, as the sharply defined action of 
the short-period instruments counterbalanced their small sensibility. 


Ballistic Galvanometer in Theory and Practice. Crapper. Lond. Zee. 
L£ng., Sept. 24.—The conclusion of his long serial describing its application. 
This serial is a treatise on the subject of ballistic galvanometers, and ap- 
pears to have covered the ground quite thoroughly. 


Standard Cell. FisHer. Lond. £/ec., Sept. 24.—An article in which he 
defends the Muirhead form of Clark cell and condemns very emphatically 
the Board of ‘Trade pattern, which he says ‘‘ seems now to be an admitted 
all-round failure.” Much stress has lately been put on the question of the 
lag of the E. M. F. due to change of temperature, a defect which the pres- 
ent writer thinks of no earthly importance under practical conditions; the 
lag is an insignificant fact when compared with constancy and small tem- 
perature coefficient ; the Clark cell should not be condemned because the 
Board of Trade pattern is deficient ; he does not favor the suggestion ot 
Callender (see Digest, Sept. 25) who proposed what is practically a dry 
cell; this was done in order to avoid the lag; he condemns mercury cups; 
the cell is not sufficiently wet and is apt to dry up; the internal resistance 
is too high; with the exception of two or three, every continuous-current 
central station in the United Kingdom uses the potentiometer system of 
measuring for standardizing their apparatus, and therefore the internal re- 
sistance of such a cell should be kept low; a cell should recover quickly 
from short circuits or reversals which are bound to occur; the Muirhead 
type recovers very quickly ; a cell should also be portable. He questions 
whether the cadmium cell has been in practical use for a sufficiently long 
time to justify its adoption ; he gives a table of values of a number of Hib- 
bert one-volt standard cells covering a period of {eighteen months, during 
which they were periodically compared and found practically unaltered ; 
they confirm the statement that the temperature coefficient may be consid- 
ered negligible ; they seem to fulfill the requirements from an engineering 
point of view, but he has had no experience with the lag of the voltage, 
which, however, he considers of no importance when compared with the 
small temperature coefficient and the great constancy ; he concludes that 
a practical standard one-volt cell is therefore obtainable and it may be re- 
lied upon to give this value to within one part in 10,000, the temperature 
coefficient being less than this; he thinks that this cell has come to stay. 
Finality may possibly be reached with two standards, one for laboratory 
and the other for practical use. 

Break for Induction Coils.—Lond. Elec. Eng., Sept. 24.—A brief illus- 
trated description of the new form of hammer and coil made by Cox, tbe 
spark produced being 18 inches long. The distinctive feature of the ham- 
mer is that the weight has a slight horizontal play in the upper part of the 
spring, and is itself held to the spring by a second and shorter spring; thus 
the motion of the armature is limited but its momentum is not quickly 
checked, although the break is effected rapidly. The method of construct- 
ing the coil is also described, its chief advantage being, it appears, that it 
is not affected by hot climates. 


Measuring Hysteresis. GILL. Lond. £iec., Sept. 24.—Reprint of his 
British Association paper (see THE ELECTRICAL WORLD, Sept. 4, 1897), the 
cuts illustrating the apparatus being reproduced. 

Self-Induction Made Apparent by Sound. Pitrarpv. L'£lec., Sept. 18.— 
A short article describing an experiment by means of which a self-induc- 
tion in a coil may be made evident by sound, A magnetic call is shunted 
by a resistance and by another shunt containing an electric bell in series 
with a Van Rysselberghe graduator of 500 ohms. By turning the crank of 
the call and adjusting the resistance, a point may be reached when the bell 
does not ring; if then the self-induction of the graduator is varied the bell 
will again start ringing. 

Universal Potentiometer.—L' Elec., Sept. 11.—An illustrated description 
of the recent form made by Elliott Brothers. 





Heating Error in Resistance Coils. Laws. Tech. Quart., Sept.—As no 
reliable data seems to exist as to the heating error for the ordinary coils, a 
very thorough series of tests were made by him of a Wheatstone bridge, 
the coils of which were wound with double-silk covered German silver wire 
of the size recommended by Holman; a measured current was sent 
through the coil and its resistance was measured before and after; this 
was repeated every five minutes until the resistance came to its permanent 
state for that particular heating current; the results are given in a large 
number of curves which enable one to design a coil of any specified resist- 
ance which will carry a given current indefinitely with no increase in re- 
sistance more than an assigned percentage. With the low-resistance coils 
thermo-electric disturbances were introduced by the heating of the coil. 
One of,the later forms of standard ohms was also tested, 
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TELEGRAPHY, TELEPHONY AND SIGNALS. 


Wireless Telegraphy.—Lond. Elec. Eng., Sept. 24.—A summary of a re- 
cent interview with Marconi, ina London paper. He claims that at the 
dates of his experiments no mention had been made in the scientific papers 
of the possibility 6f long distance signals being transmitted by Hertzian 
waves; he claims furthermore, that Branley and not Lodge was the one 
who invented the coherer; the great improvement which Marconi claims 
to have made is in automatically tapping or shaking the tube containing 
the filings; also that he can increase the distance for transmission by 
bringing one pole of the transmitter and one pole of the receiver in contact 
with the earth and joining the other poles to vertical conductors of a suitable 
height; this height was 90 feet at Spezia, where the messages were sent a 
distance of 12 miles. The Lond. £ic., Sept. 24, in reply to the claims of 
Marconi, calls attention to the fact that in 1891 in an editorial, that journal 


stated that if the frequency of the current could be increased, producing’ 


vibrations of about 200,000 million per second, waves of 1 mm in length 
would be produced, and that these waves would probably pierce objects 
like a fog or a brick wall. 

Length of Telegraph Lines in the World.—L’ Elec., Sept. 18.—A brief ex- 
tract from a German paper stating that the total length of telegraph lines 
in the world is at present 7,900,000 km, of which 4,050,000 km is in America; 
these figures do not include the 292,000 km of submarine cables. 


Electric Time Distribution in Brussels.—L’Elec., Sept. 18.—A_ short 
article describing the system which is in use in Brussels, Belgium, and 
which was originally started in 1857. 

Synchronous Telegraph Calls,—Lond. Elec. Eng., Sept. 24.—An illustra- 
tion with a brief description, of the Wetzer system, described in the Digest, 
last week. 

Nickel Stress Telephone. Garrett and Lucas. Proc. Lond. Phys. Soc., 
Sept.—A reprint in full of the short Physical Society paper which was no- 
ticed in the Digest, May 1. 


Quadruplex Telegraphy. ROBeRson system. LZilec. Eng., Sept. 30.—A 
brief, illustrated description, taken apparently from the patent specifica- 
tions. At present the standard quadruplex is operated by reversed cur- 
rents for one message and currents of increasing and decreasing strength 
for the second, but the success was not what was hoped, especially during 
stormy weather, on account of the leakage; the present system was de- 
vised to overcome this objection; in this both sides are operated in the 
same way, polarized relays being employed in both; it has been in use be- 
tween New York and Washington for several weeks, where it has given 
satisfactory results, and it is to be installed on some of the longest circuits 
of the Western Union lines. 

Synchronograph Experiments.—Eng. News, Sept. 23.—A note stating 
that the recent experiments of Squier and Crehore in England are reported 
to have been very successful; over an underground cable from London to 
Aberdeen and return, messages were sent at the rate of 4300 words per 
minute; with a submarine cable 120 knots long the speed was 1500 per 
minute, 
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Telegraphy without Wires. Kay. Elec. Rev., Sept. 29.—A popular de- 
scription of Marconi’s system. 

Engineering, Lducation. Bovv. “Scienée., Octi?1.—A* reprint’ of thé 
presidential address before the Society for the Prometion of’ Engineering 
Education. The same issue also contains some figures of interest taken 


Vou. XXX. No. 15. 


from the report of the Commissioner of Education for the year 1895-6, giv- 
ing the number of colleges, students, etc. 

Prize for Scientific Discoveries.—Science, Oct. 1.—A note stating that 
the French Academy has accepted a legacy from Lassere amounting to 
over $100,000, the income from one-third of which is to be awarded by that 
Academy for a scientific discovery. 

How to Become an Electrical Engineer.—LElec. Rev., Sept. 29, and Lvec. 
Eng., Sept. 30.—A reprint of the prize letter referred to in the Digest, 
Sept. 18. 


Belt-Type Machines—Motors. Dynamos. 





BY S. S. WHEELER. 
(Copyrighted. ) 

Freed from the limitations of design which direct mechanical connection 
involves, belt-type machines embody the most efficient and the least expen- 
sive form of construction for dynamosand motors. They are limited only 
by the necessity of keeping the speed within bounds that will permit con- 
nection to ordinary machinery with a single reduction by belting or gear, 
and therefore, besides being less expensive and more efficient, they are 
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smaller and more compact than other types, and for the same reasons are 
convenient and readily applicable to a greater variety of work. 

In consequence they are the foundation of other classes of machines also, 
such as dynamotors and motor dynamos, where the machine stands by itself, 

















Fic. 62.—ARMATURE RINGs., 


and there are no other considerations than the best way of distributing the 
material to obtain a required capacity. 

While the Jarge variety,of special machines’ now on the mirket might. 
lead to the inference that belt-type motors and dynamés are becoming less 
important, this is chiefly because the novelty of machines of special design 
















































ere aon 


oR epertegy 











OcTOBER 9, 1897. 


attracts to them undue attention. The fact is that the belt-type machine 
is the staple article of motor manufacture, and does most of the work of 
to-day. 

Its design, having had the benefit of many years of experience, has be- 
come quite settled and adapted to its class of work. 

It is for the purpose of indicating the nature of the work to which belt- 
type machines are suited, and of the characteristics which are accordingly 
introduced into these machines in building, that this description is intended, 
and I shall try to present afew of the principal features of continuous- 
load work and the facts regarding the efficiency and special features of belt- 
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current, friction and the effect of reversals of magnetism in the armature 
core are the same atall times. The ‘‘ C?R loss,” or loss due to the resist- 
ance of the armature winding, increases as the load and current increase, 
as shown graphically by the upper line at the bottom of the drawing. 
Because of their continuous running and the consequent necessity for 
the continuous emission of the heat into which the losses in the machine 
are converted, certain shapes and modes of constructions become typical 
of motors of the belt-type class. These are: Large and open frames, per- 
mitting thoroughly well-ventilated field coils; armature construction, 
giving access of air to all parts, and having large spaces for winding with 
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Fic. 53.—SELF-CENTERING PILLOW BLOCks. 


type machines, so that their merits and adaptation to their work may be 
eaSily recognized. 
BELT Type Duty. 

Perhaps the most characteristic feature of the belt-type machines arises 
from the work they are designed to do, which is in almost all cases con- 
tinuous, as distinguished from intermittent. This separates these machines 
from the motors of the class in which belong railway, elevator, hoist, and 
other similar motors which are made tough and capable of running with- 
out sparking during their brief periods of excessive load. 

A study of the conditions of belted work will show that the motor’s load 
is very nearly constant, and is, moreover, a comparatively small fraction 
of its maximum capacity. The constancy of the load permits a design 
favoring high efficiency, as there is not so much necessity for an unvarying 
neutral point under changing loads, while predominance of high loads 
makes a high effiziency under small load desirable even at the expense of 
economy at maximum load. 

Toijlustrate this, the figures may be given fora 10-hp belt-type motor and 
for an intermittent-type motor of similar capacity, upon the same work. 
The efficiency of these motors is plotted in the curve, Fig. 314. If motor 
A runs for ten hours a day at one-third load, there will be lost 7.5 hp-hours. 

If motor # runs under the same conditions, there will be lost 15 hp-hours, 
or twice as much in spite of its high efficiency. Evidently motor 4 is much 
superior to B for work of this character. Now let us reverse the condi- 
tions, and let motor 4 run an aggregate of 3 1-3 hours a day under full load 
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comparatively large wire to avoid high-current densities. Numerous 
features are also necessary in the detailsof belt-type construction, such as 
narrower slot openings to prevent the waste from Foucault currents in the 
pole pieces, generally lower magnetic densities, with longer air gaps, since 
all of these contribute not only to the desirable high efficiency at light loads, 
but to cooler running in continuous service. Again, the mechanical fea- 
tures of the belt machines contrast with those of other forms. A belt 
cannot transmit much more than the motor’s rating, consequently ad- 
vantage may be taken of this element of safety to introduce shafts of 
small diameter, securing the extra efficiency these permit. 

Excessive speeds need not be so much feared, belt-type motors being 
usually shunt wound for a limited and constant speed, while intermittent 
motors, being series wound, are frequently liable to danger of bursting, as 
the result of excessive speed. 

SPEED. 

The speeds adopted for belt-type machines, viz., from about 600 to 1200 
r. p. m., depending upon the size of the machine, are the result of con- 
sidering the advantage of speeds, first, sufficiently high to get the greatest 
possible activity from a given weight of iron and copper in the machine, 
in order to secure the highest efficiency practicable and the lowest cost, 
and, second, sufficiently low to permit the operation of ordinary machinery 
and shafting by direct belting,:and to avoid objectionable vibration, ex- 
cessive peripheral velocity and duties on the bearings beyond the limits 
of good mechanical practice. 
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and be idle the rest of the time, and let motor & do the same, under which 
condition the aggregate output will be again as above. The computation 
here will show losses of 5.4 hp-hours and 3.75 hp-hours respectively, this 
time entirely favoring motor 2. The first class of service is belted work 
in a machine shop, the second, elevator or hoist work. 

EFFICIENCY. 

The efficiency of a belt-type four-pole motor of the smallest size (15 horse 
power) is well shown by the accompanying diagram, which gives a complete 
analysis ‘of!the losses occurring im such a machine from every source. 
Being a shunt-wound machine, in this case for 230-volt circuit, the field 
strength and the speed are the same at all loads, and the losses due to field 





Fic. 178. —BAr-WouND ARMATURE. 


Occasionally belt-type motors are required to be wound for lower or 
higher speeds than our standard, and as a guide in estimating the 
efficiency of these machines under this condition, we would say that they 
differ little from the standard shown in the curves herewith. This is be- 
cause the losses of the machines are in a large measure proportional to the 
speeds. If, for instance, the speed is reduced, making output lower and 
tending to reduce efficiency, the losses are at the ‘same time reduced, 
tending to increase efficiency, thus producing compensation. Itis only 
when the speeds,are doubled or more than halved that great variations in 
efficiency take place. Within these limits the variation of efficiency is 
within 10 per cent. 
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When speed is reduced the motor’s capacity as regards heating diminishes 
more rapidly, while its capacity as regards sparking diminishes less 
rapidly than the speed. 

Types ESTABLISHED. 

Multipolar Machines. In order that;the brushes may not need shifting, a 
stiff neutral pointis necessary. To secure this requires an air gap in‘a cer- 
tain ratio to the size of the pole-piece, and when, as sizes increase, this gap 
gets much lJarger than is requisite for mechanical clearance, it is more eco- 
nomical toincrease the number of poles and use shorter gaps than it is to ex- 
cite fewer larger poles across the larger air gap; in other words, above a cer- 
tain size it ischeaper to make a machine four-pole with small airgap than 





Fic. 192.—Metuop or APPLYING A WIRE WINDING. 


two-pole with large air gap. Such arrangement increases the proportion of 
copper to iron required in the machine, but even with this the multipolar 
arrangement shows a gain in economy, and theoretically the lightest possi- 
ble machine would be one with an indefinitely large number of poles and 
indefinitely short gap. Too great a number of poles, however, introduces 
complication due to multiplication of small parts, makes the winding on 
the armature too fine, and admits trouble from inequalities in the electrical 
or magnetic strength of the several poles. 

Bipolar construction is adopted in the small sizes on account of 
the greater simplicity of both field and armature, and because the bipolar 
field is the most efficient form as regards field excitation. As small ma- 
chines expend a greater percentage of their current than large ones in 
their field excitation, economy in this particular is important. 

The simplicity resulting in the armature is principally at the commuta- 
tor and brushes. There being but two sets of brushes, they are on opposite 
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sides of the commutator, thus leaving a greater distance between them 
than if there were four sets, and lessening the danger of flashing on high- 
potential circuits. As theclearance in small machines is made much larger 
in proportion to the armature diameter than in large machines for me- 
chanical reasons, this air gap gives the requisite stiffness in bipolar ma- 
chines and puts themon an equality with the others; otherwise they would 
not be as stiff as multipolar machines and would require their brushes 
shifted. 
FRAMES. 

Crocker-Wheeler belt-type machines, both motors and dynamos, are 
therefore of different models, according to their size. Sizes from 1-12 to 10 
horse-power are bipolar, and from:15 to 225 horse-power 4-pole, except the 
size 150, which is 6-pole. 
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The sizes 1-12 to 2 have wrought-iron fields set into the base, and have 
self-centering pillow blocks, Fig. 53. 

Sizes 3 to 10 have cast-steel horseshoe fields in a single piece let into the 
base, and pillow blocks supported on flat-topped pedestals. 

Sizes 15 to 65 have cast-steel fields set into cast-iron octagonal yokes, the 
pedestals, oil chambers, and seats for the journal boxes being cast in a 
single piece with the yokes and bases of the machines. 

Sizes 90 to 225 have cast-steel fields cast-welded into cast-iron yokes, the 
yokes, bases, and pedestals being in a single piece. See Fig. 363. 

There are other machines arranged for belting which do not have frames 
of this construction, but these are other types to which bases, driving pul- 
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eys, etc., are added. They do not have the characteristics here described, 
and are therefore not included here. 
ARMATURE CORES. 

The armatures of all machines except size 1-12 are slotted. From size 225 
to size 7 1-2 the slots are parallel sided, Fig. 176. From size 5 to size 1-6 the 
form of the slot is trapezoidal, Fig. 62, allowing the wire to be wound on 
regularly without crossing over, and causing the coils to take such shape 
that they fit against each other exactly on the inside of thering. The 
slots are invariably insulated with mica and cardboard, Fig. 192. 

WINDING. 

In large multipolar armatures the selection of the winding is governed 
principally by mechanical considerations. Ring windings are avoided be- 
cause of the difficulty of insulating them inside of the ring, and the fact 
that they prevent the introduction of ventilating ducts; and they can 
never be symmetrical, on account of having to dodge spider legs, spokes, 
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etc. Any such dissymmetry is almost sure to disturb the even distribu- 
tion of potentials and cause trouble at the commutator. Dust collects in- 
side of ring armatures and covers the windings in such a way as to 
endanger their insulation, but the ring winding has the advantage of 
being very easily repaired. 

Drum windings are not so sensitive to dust, as they do not touch the ends 
of the core, and therefore may be covered with dirt without causing trouble. 
Their ventilation is, as a rule, more perfect, and the strength of spokes 
and core-supporting metal need not be diminished to make room for wind- 
ing. 

Crocker-Wheeler drum windings are designed so as to have. only one 
coayolution) per section, and:they can therefore bé threaded through com- 
plete tubes not opened at the top, which protect them: from dirt and pre- 
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s2rve the insulation. Bars are used for conductors for low voltages and in 
positions where ordinary insulation would be injured if wound on the con- 
ductor before thé conductor was put in place, Figs. 184. and 178, Bar wind- 
ings are advisable for low voltages and heavy currents only. 

The armature envelopments or windings from size 225 to size 65 are drum 
windings, formed by cables without joints, drawn into the slots through in- 
sulating tubes and connected according to voltage and speed. 

Sizes 40 to 1-12 are ring wound, Fig. 231, sizes 40 to 15 being for multipolar 
frames, permitting their connection as two-circuit or four-circuit windings, 
according to the voltage and speed. 

The seventeen sizes of machines are completed for the three standard 
voltages by finishing with either of three corresponding windings, and for 
each of these the fields are wound in five different ways, according to the 
style of connection, shunt, series, compound, etc. The terminals are 
arranged differently for the reversing connections. Again, the number of 
special voltages for which machines are finished is indefinite. 





A New Internal Pole Dynamo. 





The relatively greater complexity of the armature of an electric ma- 
chine, as compared with the field magnet, renders machines of the con- 
ventional type very difficult to build. The armature with its complex 
wiring, slots and insulation is cramped into the centre of the machine and 
exposed to all the stresses and vibrations consequent upon rapid rotation. 
A machine in which the armature is placed outside, and thereby given 
plenty of room and also rendered stationary, avoids the larger part of 
these difficulties. 

Such a machine has been developed by William Ellison & Sons Mfg. Co., 
St. Louis, Mo. The accompanying illustration shows an end view of the ma- 
chine, with one-half of the iron-clad casing and the rotating field poles re- 
moved. In this machine the armature is not only bountifully provided 
with room, and relieved from all centrifugal stresses, but it is enclosed in 
an iron shell, which serves the double purpose of completing the magnetic 
circuit and protecting all the windings. The commutator is of a disc type, 
and is, of course, stationary, the revolving brushes being attached to 
radial arms on the shaft. The only moving parts in this machine are the 
pole-pieces, the shaft and these brushes, the field-magnet coils being 
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wound on stationary spools. The current is transmitted to the rotating 
brushes by a pair of collecting rings inside the shell, against which brushes 
are pressed through holes in the casing. 





A New Multipolar Dynamo. 





The accompanying illustration represents a new type of slow and 
medium-speed direct-current multipolar dynamo and motor now being in- 
troduced by the E. G. Bernard Company, Troy, N. Y. 

The main feature of the design of this machine is a circular yoke, which 
is now considered the best form to use. The machines, in construction, 
are divided into two classes of the same general style. Up to and includ- 
ing 6 1-4 kilowatts, the frames and fields are solidly cast in one piece. For 
convenience in handling, sizes above this are cast in separate pieces. In 
the latter sizes, the frame is made in one piece and the field magnet in two 
parts, so that the top can be lifted, thus permitting free access to the 
armature.or field coil. The generators are over-compounded, so that they 
can be ‘readily-adjusted to suit any condition of service that may be en- 
countered, They are wound and made exactly alike, so) im case it is de- 
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sired to run two or more in multiple, they will work together without 
sparking and with an even division of the load. The magnet cores in the 
larger sizes are laminated and made of the best quality of sheet iron 
solidly cast into the magnet yoke. This design of pole pieces insures a 
machine of the highest efficiency, which will run sparklessly and always 
cool. The field coils are wound upon insulated spools, and in the com- 
pound-wound machines the shunt and series coils are separated by an in- 
sulated partition. 

The bearings of these machines are made of the finest quality of 
bronze, of the self-oiling, self-aligning, ball-and-socket type. They 
are oiled by revolving rings. The belt machines up to 60 kilowatts are fit- 
ted with adjustable base rails. Those of 60 kilowatts and larger are fitted 
with an adjustable sub-base, with the Bernard Company’s removable rat- 
chet for moving the machine backward and forward. 

The armatures are of the iron-clad type, having copper conductors im- 
bedded below the surface in insulating tubes made up of mica and oiled 
paper. In larger sizes, copper bars are used without any joints, except at 
the commutatorend. The armature cores are constructed from discs of 
special armature iron, and are so built as to provide thorough insulation 
and ventilation from one end to the other of the armature. The ventila- 
tion of the armature is further increased by air ducts perpendicular to the 
axis of the core. The winding is symmetrical, and so arranged that there 
is no crossing of conductors at a high difference of potential. The com- 
mutators are made of the best quality ot copper and India mica, and are 
very hard and dense. It is stated that high or low bars are never found in 
the commutator turned out by the Bernard Company. In these machines 
the commutator is large in diameter and length, thereby insuring long life 
and high conductivity. We are informed that they are, asarule, from 10 
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to 30 per cent. larger than the average style of makes at present in the 
market. The brush contact is based on about 25 amperes per square inch 
of carbon brushes. 

The company’s new patented reaction brush holder is said to be a sim- 
ple form of mechanism. The resistance is extremely low and contact does 
not depend upon the joints, and the brush holders once in position are ab- 
solutely rigid and fixed. The brushes adjust themselves with the bearings 
with the minimum friction, and at the same time make almost perfect 
contact with the holder. 

In summarizing the advantages of these machines it may be well to 
point out the following points: The apparatus is designed to stand great 
and sudden changes of load without sparking or moving of brushes; it is 
self-regulating and self-oiléng, and therefore requires no particular atten- 
tion while in operation ; the ventilation of all parts is of the most excel- 
lent character, thus insuring cool operation; the material and workman- 
ship of these machines are of the highest grade, and all parts are accu- 
rately made and standardized. Another important advantage is the ease 
with which the machine can be inspected and taken apart, and the com- 
pany generously offers tv replace, within one year of the:date of sale, any 
part of this machine which proves defective in workmanship or material, 
or is not otherwise as represented in the contract. 
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An Effective Engine Stop. 


A new emergency stop for Corliss engines is now being introduced to 
the market by the Springfield Engine Stop Company, Springfield, Mass. 
It is called the Corliss electric engine stop. A general idea of the instru- 
ment can be obtained from the accompanying illustration. The instru- 
ment operates by forcing up the governor balls of the Corliss engine to the 
zero cut-off position. This is accomplished by a small steam- driven piston, 
the piston rod of which acts upon a lug of the governor rod. The admit- 
tance of steam behind this piston is controlled by an electrical release 
valve. This provides for easy operation of the instrument from any point 
whatever. Push buttons in the valve magnet circuit can be placed 
wherever any emergency may arise that will call for a shutting down of 
the engine. The force of the magnet is not depended upon to operate the 
valve, the magnet merely releasing a detent which allows the valve to be 
opened by strong force. The instrument is provided with several auto- 
matic devices to act in various contingencies that may arise. One consists 
of a pair of contacts which are closed either by the fall of the governor 
balls, due to a broken governor belt or a sudden rise of the balls due to an 
unusually sudden release of the load. Either condition shuts down the 
engine. 

The instrument, where it has been introduced, is largely used for shut- 
ting down the engine at night instead of the usual throttle valve. The 
engineer presses a button and the instrument does the rest. When so 
used proof is given every day of the ability of the valves to shut the steam 
off entirely. It often occurs that Corliss valves will not do this, when, if 
the main belt is broken, enough steam may be admitted with the gover- 
nor balls at their highest point to run the engine away. 

Its value on engines driving electric generators is obvious. In case, for 
any reason, the generator leads are not opened on short circuit, the lower 
limit stop of this instrument will be brought into play and the engine will 
be shut down. On the other hand, if the governor sticks and does not cut 
the steam off when the load is released, steam can be admitted behind the 
stopping piston which will force the governor to cut the steam off. 

Tov many precautions cannot be taken to protect large engines with 
their heavy fly wheels. The bursting of such fly wheels due to engine 
runaways is almost as serious as the explosion of a charge of dynamite. 
The main difference is that the fly wheel destroys everything in the plane 
of its rotation only, while the dynamite acts in all directions. 





Alternating-Current Arc Lamp. 

The accompanying illustration represents the arc lamp manufactured 
for alternating-current circuits by the Puritan Electric Company, New 
York. The faults and deficiencies in the old open-arc lamp have, it is said, 
been remedied in this one, and the difficulties encountered in the applica- 
tion of arc lamps to alternating-current circuits have also been surmounted. 
Central-station managers, it is claimed, will find this lamp a very accept- 
able one to fill the demand for arc lighting. 

This lamp is designed to burn upon a secondary voltage anywhere be- 
tween 90 and 120 volts, and taking 6 amperes of current, the total wattage 
of the lamp will range between 400 and 450, of which all but 25 watts is 
actually consumed at the arc in producing light. The mechanism is simple 
and not easily deranged, and 100 hours’ life are obtained from two 7 1-2- 
inch x 1-2-inch carbons, the two carbons being of the same length. 

The lamp is adapted for both inside and outside lighting, and the hum- 
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A Turbine Installation. 


The illustration shown below represents a pair of 61-inch McCormick 
turbines installed in station No. 2 ot the Sacramento Electric, Gas & 
Railway Company, Folsom, Cal. This outfit was built by the S. Morgan 
Smith Company, York, Pa., which two years ago furnished the Sacramento 
Company four pairs of 30-inch McCormick turbines of 5000-hp ca- 
pacity, which continue working in a highly satisfactory manner at station 
No.1. The turbines illustrated run on horizontal shafts and in an iron 
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case, with the rope sheave 10 feet in diameter, having 27 grooves for 1 1-2 
inch ropes. The turbines develop 1300 horse-power and are driving a 75()- 
kw generator at station No. 2. 

The S. Morgan Smith Company, we are informed, has recently shipped 
a pair of 30-inch McCormick turbines mounted in an iron case to the 
Bunker Hill & Sullivan Mining Company, at Wardner, Idaho, which are 
operating under a 50-foot head, driving electrical machinery. The com- 
pany has also been awarded a contract by the Jordan River Electric Gen- 
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Pair’ OF 61-INCH TURBINES. 


ming and buzzing common to the old alternating arc has been entirely 
eliminated, making it unobjectionable in even the most confined quarters, 
while its short lengtlrtnakes it adaptable to the lowest céilings. «'Nospécial 
transformers df ‘economy coils aré necessary. The lainmp is entirely self- 
contaitted and burns in multiple. 


erating Company, Salt Lake City, Utah, for two pairs of McCormick tur- 
bines of 1600-hp capacity, under a 75 and 40-foot head. The con- 
tract also includes 700 feet of steel pipe.. The turbines will be direct-con+ 
nected, to two 500-kw generators, and the powef will be»trdnsmitted to:: 
Salt Lake City, a distance of about 18 miles. 
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High-Voltage Insulators. 


Up towithin the past two or three years the form of insulators used for 
the purpose of supporting electrical conductors on poles underwent practi- 
cally no change since these devices were first introduced. They answered 
every purpose under the comparatively low electric pressures then util- 
ized, but on the adoption of high pressures in transmission lines it at once 
became evident that the old form of insulator was not suited for the new 
conditions. 

Mr. Fred M. Locke, Victor, N. Y., was among the first to observe the 
deficiencies in the old form of insulator as supports for high pressure 
electrical lines. He noted the tendency to arc between the lower edge of 
the insulator and the supporting pin. This trouble is avoided by Mr. 
Locke in his high voltage insulators, by constructing them of larger diam- 
eter, thus introducing a wider air space and consequently higher resistance 








HetMET INSULATOR. 


between the edges and the pin. Another important advantage of this 
form of insulator is the stronger support afforded by the short pin. 

In rainy or damp weather the drippings from the edges of an insulator 
reduce the insulation more or less, and it is desirable, therefore, to avoid 
this leakage loss as far as possible. Mr. Locke accomplishes this desirable 
result in the triple petticoat oval form of insulator by providing a bead or 
trough upon its periphery to conduct the water and drippings to the 
points farthest removed from the supporting pin, 7. ¢., at the opposite 
ends of the longer axis. The form and adaptation of this trough are 
shown in the illustration. 

The advantages of the petticoats or skirts inside of the insulator are 
obvious. 

The insulator illustrated represents the form used at Niagara Falls and 
on the Lachine Rapids transmission line, and is known as the Helmet 
type. Patents on this insulator have been issued to Mr. Locke, who is 
said to be the criginator of the triple petticoat. 


A Large Three-Phase Alternator. 





The great three-phase alternating-current dynamo intended for the new 
station of the Edison Electric Illuminating Company, of Brooklyn, N. Y., 
bas been shipped from the works of the General Electric Company, Schen- 
ectady, N. Y. To transport this exceptional generator to its destination, 
not less than five flat freight cars were needed. 


The generator is an alternating-current three-phase machine of the re- ° 


volving field type, with forty poles and a normal output of 1500 kilowatts 
when running at seventy-five revolutions. In use it will be driven directly 
by an engine giving its highest economy ata little over 1500 kilowatts, or 
which can be operated to advantage, and will probably be operated at an 
output of 2000 kilowatts. The engine selected is a four-cylinder triple ex- 
pansion engine, built by McIntosh, Seymour & Co., Auburn, N. Y. 

The dynamo is wound for an output of 2000 kilowatts at 6600 volts. 
The armature windings are mounted upon the stationary part of the 
machine. These windings form one of the most interesting features of 
the construction of this class of machine, the method of coil construction 
and insulation being especially adapted to high-voltage work. The arma- 
ture frame is built to give perfect ventilation to the windings, and the 
machine is guaranteed to operate continually with a heavy overload with 
only very moderate heating. 

The field structure is built upon a cast-iron spider, with a steel ring 
bolted to the ends of the spokes. To this ring are bolted forty field pole 
pieces, each built up of carefully annealed sheet-iron laminations.§ Each 
pole piece carries a coil made up of heavy copper strips wound on edge. 
All these coils are connected in series, the direct current used for excita- 
tion being carried through them. This field structure will be mounted on 
the steel shaft, 27 inches in diameter, of the triple-expansion engine. On 
the same shaft are the engine cranks and a heavy fly-wheel, of such weight 
that the angular variation of speed within each revolution at full load can- 
not exceed one-quarter of 1 per cent. 

The dimensions of the generator are as follows: Span of casting or 
lower half.of armature frame, 25 feet; vertical outside diameter of arma- 
ture frame; 3b feet 2 inches; length along shaft;51 inches; weight’ of 


revolving field, 59,000 pounds; total weight, 163,000 pounds. 
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This machine is destined for the new station of the Edison Electric 


Illuminating Company situated at Bay Ridge, L. I. It will deliver the 
high-potential three-phase current to a system of conductors, over which 
it will be distributed at different voltages for many purposes. The terri- 
tory over which the Brooklyn Company is preparing to operate covers 











REVOLVING FIELD FRAME, 


over 75 miles, and by the use of a great central station at tide water, with 
sub-stations at convenient points, the company proposes to distribute 
current over this vast section. A large -portion of the current will be 
transformed down to 375 volts, and then, fed to rotary converters, will be 
distributed as low-voltage direct current to the three-wire Edison system 














FRAME. 


ARMATURE 


now receiving current.from the stations already in operation., A part of the 
high-potential,current will; ‘be used. to drive, synchronous. motors. directly 
coupled to afc machines, as well as to drive other motors for various 
power purposes. 

















Financial Intelligence. 


THE ELECTRICAL STOCK MARKET. 


‘NEw YORK, October 4, 1897 

ELECTRICAL STOCKS.—There seems to have been a stronger feeling in 
this class of securities during the past week than was noted the week previous. 
Most of the changes recorded show advances over previous prices, and while 
they are not large, they show better business condition. Electric Storage 
Battery, both common and preferred, are somewhat higher than previous quo- 
tations, and General Electric common closed the week with a net advance of 
% point. The total number of shares of General Electric sold for the week 
amounted to 18,250. The price of this stock fluctuated within 3 points, the 
highest being 38%, and the lowest 355%. Westinghouse common is 1 point 
lower than the previous quotation. 

TELEGRAPH AND TELEPHONE.—Weakness seems to have been the pre- 
vailing characteristic in this list during the week just closed. American Bell 
Telephone is 10 points lower than the quotation last given, and Western Union 
closed with a net loss of 4% point. The total number of shares of Western 
Union sold during the week was 44,911. The highest point reached was 913, 
and the lowest 8834, closing at 90%. Commercial Cable lost 5 points. 

ELECTRIC TRACTIONS.—The principal. feature of the traction market 
during the week was the rapid advance and scarcity of Columbus Street Rail- 








ELECTRICAL STOCKS. 


Par. Bid. Asked, 
Chicago Edison Company........ covcccccccecoccccccccce 100 126 ee 
Edison Electric Ill., New York.......... perry csetevee 200 126 130 
Edison Electric Ill., Brooklyn........... oe feWOwn css vere 100 - 110 
Edison Electric Ill., Boston............ TTTTT TY cece coe 100 147 148 
Edison Electric Ill., Philadelphia.......... TT TTETTTT TTT 100 oe ee 
Edison Ore Milling......... peauberarnis cusehetWeseus icon, ae 7% 10 
Electric Storage Co., Philadelphia........... ghee sees 100 30% 30% 
Electric Storage, pref..........sese08 we aeeependberwasins ae 324 32% 
EE IG 550s ok csi seach's vocuce sekwethateavenav:, aan 87% 87% 
General Electric, pref............ bveceseew Sévevecececees OD 85 88 
Westinghouse Consolidated, com......... eideeaeneness: ae 23 24 
Westinghouse Consolidated, pref.......ccseceseseceses 50 54 56 

BONDS, 
Edison EJectric Ill., New York, con. 58........... coooe 105 112 ee 
Edison Electric Light of Europe........... peevcccoce ++» 100 5 85 
General Electric Co., deb. B6....ccccocscscscsvccsce sionee Ge 100 
TELEGRAPH AND TELEPHONE. 
American Bell Telephone........... SbdcceRevescencoecys . Maw 257 258 
American District Telegraph........... evevecdvece tooo os 30 
American Telegraph and Cable........ .....sesee. sees 100 91 94 
Central and South American Telegraph.............. - 100 124 127 ° 
oi SR, ee re Peer 100 ~ 170 190 
PU IL, 5s Vohra see beR Kea sddvce. ape POOTTITT TTT 100 74% 
New England Telephone..............ssse00 esteacaeces eae 133 << 
Postal Telegraph Cable...... beakers peed bbb deeess 40504 100 99 101 
Western Union Telegraph......... Ss aekee sas nasdavennns. ee 9014 9034 
ELECTRIC TRACTION STOCKS, 
Baltinere Frectiod ..ocscosccsevens asawedee Socccccescoce =D 183 19 
Brooklyn Rapid Transit... ........ <onenane jedensvesetes ee 33% 34 
Brooklyn Traction............. o500a8 bance ar head peuyuss 100 ee 14 
COGS SOON COOL noi onc s Kevcvccesecescacns Pe Pe 100 46 48 
Buffalo Street Railway.........c-sccccees pa ewoetaews ou 100 7 79 
Cleveland Electric Railway..........00. Sito cveeens cone 0 os oe 
CORRS BETOOS RO WET oo cess cecccvevcccesess gonngons 100 7 50 
Hestonville....... EnsVaaSuapisivesdepen’ ery scaeocds. aae 46 46% 
NE BE, SP Pree TP eee Fee yyy rT ee - - 62% 
TOW COCUONMS TIMOLION 0 occ ccccccceccccecase EP eTTCT ORT 100 6 8 
Beer SUED BEINN, POE 6 os vce 0.0 s500 css escdocscaunee 100 25 28 
PHOPER HOTS TLOSCIOR: . ice cvvesncenecs bs tases veges ncose? ae 20 25 
NOSE MTe TTROCIOM, DIGS. osc cc cccccccccescaseccsees - 100 80 83 
Rochester Street Railway.... ........0. oceesensroceccs = 19 21 
Steinway Railway........... ganas pinwead phaeineven wees” \s% 45 50 
Union Railway (Huckleberry) ..........ssseees aa + 110 ee 
Union Traction, rcts $10 pd..... piadtandessassebaael sees os 12% 13 
SR SP RE nr c= ee 100 9434 954% 
West End, Boston, pref.............. TVah ceaneeeaee a 100 ee 
We Oe a 5 on 955.5665 550 sda bcc vasdenetenss «+. 100 16 18 
WROTCIINE BUCUONT, SPOT, iiss 6000 050.040590600d00 00000 -- 100 90 93 
BONDS, 

Brooklyn Rapid Transit 5s, 1945......cccccssscscceccecs 100 91 ee 
*Buffalo Street Railway Ist con. 5S......cecccccccssers 100 109 111 
Cleveland Electric Railway Ist mtge., 5s.............. 100 102 104 
*Columbus Street Railway Ist 5S..............ceeeeeee 100 95 97 
Rochester Street Raitway Ist 59:00. .......648. ghevit its 100 90 ea 
Union Railway (Huckleberry) Ist mtge. 58.....0..00000 5° «2 107 TIO 
*Westchester Electric Ist mtge. 5s Pivadecnsele ceded 100 100 103 





* With accrued interest. 





way stock. This stock opened at about 42, and closed at 47. The advance is 
attributed to a report of consolidation said to be in view with the Columbus 
Central Railway Company, which some time ago went into the hands of a re- 
ceiver. The September receipts are said to have been the largest in the his- 
tory of the road. The miscellaneous group showed general declines and fairly 
active trading. The sales of Brooklyn Rapid Transit stock amounted to 15,675 
shares, the price fluctuating within a limit of 3 points. The stock closed with a 
net loss of % point. 

DIVIDEND.—The Edison Electric Illuminating Company of New York 
has declared a quarterly dividend of 1% per cent., payable Nov. 1. 

INCREASED ITS CAPITAL STOCK.—The Kings County Electric Light 
& Power Company, of Brooklyn, N. Y., has certified to the Secretary of State 
to an increase in its capital stock from $300,000 to $2,500,000. 

BONDS OF THE MICHIGAN TELEPHONE COMPAN Y.—Five per cent. 
first mortgage sinking fund gold bonds to the amount of $500,000 are being 
offered for sale in the New York market. The Michigan Telephone Company 
was organized in 1883, and has by reason of acquired property and rights be- 
come the sole licensee of the American Bell Telephone Company for the State 
of Michigan. The principal on these bonds is due July 1, 1917, and the interest 
is payable in January and July of each year. 


Special Correspondence. 


NEW York NOTEs. 











Office of THE ELECTRICAL viet 
253 Broadway, NEw YORK, October 7. 189%. 


MR. R. O. CONNOR, of the National Carbon Company, Cleveland, Ohio, 
made a pleasant call at the office of Thre ELectricat Wortp during the week. 


A PITTSBURG BRANCH.—The C & C Electric Company, of New York 
City, will shortly open a branch sales office in Pittsburg. Its manager will be 
a man who can wield such influence as will assure C & C apparatus being 
largely used in the future in Pittsburg’s large electric-power transmission 
equipments. 

WANTS AN ELECTRIC SYSTEM.—The Dry Dock, East Broadway & 
Battery Railway Company, which is controlled by the Third Avenue Railroad 
Company, has applied to the Railroad Commissioners for approval of a change 
of motive power from horses to electricity. Counsel for the Metropolitan and 
for the Fourth Avenue Traction Companies opposed the motion, and the 
Board reserved its decision. The Dry Dock Company proposes to obtain its 
electric power by either the underground trolley system, storage battery or 
compressed air, severally or together. 

FORECLOSING A MORTGAGE.—It is stated that the mortgage for 
$500,000 on the franchise and property of the State Electric Light & Power 
Company is being foreclosed by the State Trust Company, as trustee, for the 
bondholders of the company. The company was organized in 1891, and ob- 
tained a franchise from the Brooklyn Board of Aldermen in 1895. Judge Gar- 
retson, in the Supreme Court of Brooklyn, appointed Mr. Frank H. Renman 
referee to compute the sum due to the bondholders. The purpose of the com- 
pany was to operate an electric-light plant, and to light the streets of New 
York, Brooklyn and other cities in the State. A mortgage was given to the 
State Trust Company in April, 1896, covering its Brooklyn franchise and its 
property, to secure an issue of 500 bonds, becoming due on April 13, 1926. 
Two hundred and five of the bonds were issued, amounting to $205,000. The 
property will be sold at public auction when the referee makes his report. 





BUFFALO AND NIAGARA FALLS NOTEs. 


BUFFALO, N. Y., October 4, 1897. 

THE HUSTED ELEVATOR & MILLING COMPANY, which has an ele- 
vator on the line of the Nickel Plate Railway for general transfer business, 
combined with a corn mill, has taken steps to change its power from steam 
to electricity. The steam apparatus has not been very satisfactory, and has 
caused some delay lately by breaking down a good deal. As the Niagara 
tunnel power is not to be had yet on the east side of Buffalo, the current will 
have to be obtained locally for a while. 

DEMAND FOR NIAGARA ELECTRIC POWER.—From all appearances 
there has now set in a demand for electric power in every part of the district 
known to be within reach of the Niagara tunnel that will absorb all the energy 
that can be generated at Niagara Falls, either by the tunnel or the hydraulic 
canal. It is true that the matter is still in the experimental stage, but such 
is the confidence in the value of the electric current that there will be no hesi- 
tation in contracting for it as soon as it is to be had. 

THE BUFFALO TRACTION COMPANY promises to start running its 
cars some time this week without fail. It has two lines, aggregating 15 miles, 
equipped, and cars enough to use. The road has been built with especial care, 
and after the most approved methods. Steel ties on concrete base are used, 
which support girder rails. There has been considerable speculation as to the 
souree of electric power which is to operate the Cars of the’ company.” Even 
with the oars about to’ start nothing’will be said by the authoritiés én the sub- 
ject, except that. certain. people more or ‘less directly’ connected with the 
Niagara Power Company have contracted to furnish the current. 
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PITTSBURG NOTEs. 





. PITTSBURG, Pa., October 4, 1897. 

THE STANDARD UNDERGROUND CABLE COMPANY has declared a 
quarterly dividend of 1% per cent. on the capital stock, payable October 11, 
1897. The transfer books will be closed from October 5 to October 11, both in- 
clusive. 

STREET RAILWAY AFFAIRS IN ALLEGHENY.—The United Traction 
Company, having secured control of all the street-car lines in the city of Alle- 
gheny, is now asking Councils to pass an ordinance granting directly to it all 
the franchises and rights of way owned by the underlying companies, together 
with some additional rights of way which are desired for the purpose of making 
connections between the various lines comprising the system. This blanket or- 
dinance was passed by Select Council last week, but failed in Common Coun- 
cil by reason of a verbal error in it, and because some of the members thought 
it ought to contain specific requirements on the subject of transfers. The ordi- 
nance provides for a yearly tax upon the company, amounting to 2 per cent. 
of its gross receipts. Following the example set by the Consolidated Traction 
Company in Pittsburg, the United Traction Company is reconstructing in a 
most thorough and comprehensive manner the properties recently acquired by 
it in Allegheny. The old road beds are being torn out and relaid with 9-inch 
girder rails 60 feet long, put down in a very substantial manner, with concrete 
foundations. Curves are being put in with increased radii, and all switches and 
crossings are of the heaviest and most approved design. Connections will be 
made between the various branches formerly operated by separate companies. 
With the system of transfers recently adopted it is possible for a passenger to 
go from the eastern terminus of the system to the western terminus for a 
single fare. 





CHICAGO NOTES. 


986 Monadnock Building, 
CHICAGO, II1., Oct. 4, 1897. 


CHANGE OF NAME.—The Harrison Telephone Manufacturing Company, 
of this city, has changed its name to Lloyd Telephone Manufacturing Com- 
pany. 

GETTING SOME OF THE CHICAGO TRADE.—As an evidence of the 
good work done by the Bullock Electric Manufacturing Company. Mr. Shilling- 
law, its Chicago agent, reports the closing of the Armour Packing Company 
contract for two 200-kw, one 150-kw and two 45-kw generators, and about 400 
horse-power in Bullock motors. 

CITY ELECTRIC PLANTS.—City Electrician Ellicott has been instructed 
to prepare estimates of the cost of equipping all the pumping stations in this 
city with electric-light plants, to be operated at night on the surplus power. 
As soon as the expense of extending the city’s electric-lighting system under 
this plan has been determined, Commissioner McGann will apply to the Coun- 
cil for authority to proceed with the work. It is believed that the cost of the 
city lighting may be greatly reduced by this system. 

CELEBRATING THEIR GOOD WORK.—The Cottage Grove Avenue 
Business Men’s Association is preparing to celebrate by an immense parade, a 
banquet and speechmaking, the successful completion of the work toward 
which during the last two years the association has been directing all its ener- 
gies. The principal objects the association set itself to accomplish were the 
removal of all telegraph poles fron: along the avenue, the placing of telegraph 
and telephone wires in underground conduits, and the introduction of electric 
lights to be maintained by the city within the city limits. 

PRESIDENT C. C. BONNEY, of the Chicago General Railway Company, 
acting in the interests of the Yerkes lines and the Chicago City Railway Com- 
pany, has filed a brief in the Supreme Court of Illinois, in which he attacks 
the right of the city or other municipal corporation to demand any compensa- 
tion more than the license on the cars run, from‘a street car company, in con- 
sideration of being allowed the use of the public streets. The brief was filed 
in the appeal of the Chicago General Company from the suit of the city, in 
which the latter seeks to control the compensation of $500 a mile, which is 
agreed on in the former’s franchise. Mr. Bonney’s argument applies to the 
gas, telephone, and other franchises as well as to those of the street railway. 
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TIILWAUKEE NOTEs. 


MILWAUKEE, Wis., Oct. 4, 1897. 

THE 125-KW DIRECT-CONNECTED UNIT for the Plankinton House will 
be made up of a Fort Wayne generator and an Ideal engine. 

THE HARTFORD ELECTRIC COMPANY has been organized at Hart- 
ford, Wis. Power will be furnished by the Hartford Plow Works. 

THE AMERICAN TELEPHONE COMPANY will install a station at Black 
River Falls, Wis., which is on the main line between Chicago and St. Paul. 

THE WISCONSIN BELL TELEPHONE COMPANY has just completed 
a long-distance line to St. Paul and Minneapolis. This will give this company 
connection with the East. 

THE LEASE of the McCartney Street Railway Company to the Fox River 
Electric Railway Company at Green Bay, Wis., has been extended. The old 
lease expired September 1. 

AN OFFER of $62,500 has been made for the property of the Waukesha 
Beach Electric Railway, Waukesha, Wis. At the annual meeting of the stock- 
holders, to be held some time this month, the proposition will be considered. 

MESSRS,..ROHN & MEYER have. closed a contract-with the Pfister- 
Vogel Leather Company to erect and connect a new switchboard, and to over- 
haul the lighting system at the Island Tannery. A 40-hp Northern motor will 
also be installed, doing away with the steam plant in one of the buildings. 
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SOUTHERN NOTEs. 





WASHINGTON, D. C., Oct, 4, 1897. 

THE RICHMOND TELEPHONE COMPANY is making preparations to 
place telephones in Manchester. 

NEW TELEPHONE COMPANY.—The Fayette Telegraph & Telephone 
Company has been incorporated at Raleigh, N. C., for a period of thirty years. 

ELECTRICITY IN THE NEW POST OFFICE.—It is stated that the bids 
for an electric-light plant complete, including wires and ‘wiring, and for a tele- 
phone service for the new post office in this city, will be asked for within fifteen 
days. 

PROTEST AGAINST THE UNDERGROUND TROLLEY SYSTEM.— 
The District Commissioners have received a petition from the merchants of 
Eleventh Street, S. E., this city, protesting against the further taking up or 
obstruction of that street, or the Anacostia bridge, for the purpose of testing 
the Brown underground electric system. 

ELECTRIC LIGHT AT ST. PIERRE.—The State Department has received 
advices from United States Consul Tucker, at Martinique, that the city of St. 
Pierre has decided to light its street by electricity, and will grant a concession 
for twenty-five years. The city has ample water power to drive dynamos. Bids 
for the contract, which must be made in the French language, will be received 
up to December 6. 

THE POWER HOUSE FIRE.—Several electrical concerns suffered more or 
less as a result of the destruction of the power house of the Capital Traction 
Company a few days ago. Prof. Emile Berliner had a large and valuable col- 
lection of scientific instruments in the building, all of which were totally de- 
stroyed. The loss is not stated, but is partially covered by insurance. The sta- 
tion of the Washington, Alexandria & Mt. Vernon Electric Railroad, just 
across the way from the burned building, was damaged beyond possibility of 
repair, and the car service was crippled, the debris being piled on the tracks 
20 feet or more high. Messrs. J. E. Bromwell & Sons, silver and nickel platers, 
had an extensive plating and electric plant. Their stock of plated goods and 
tools was quite large. Their loss is over $1500. 





St. Louis Notes. 
ST. LoutIs, Mo,, October 4, 1897. 
THE TURNPIKE COMPANY WINS.—The trouble between the St. Clair 
Turnpike Company and the Bell Telephone Company was taken into court last 
week after the Bell Telephone Company’s poles were cut down, and the court 
decided in favor of the St. Clair Turnpike Company. The judge decided that 
the Bell Telephone Company had no right to occupy the turnpike with its poles. 
NEXT SPRING ELECTRIC-LIGHTING POLES ARE TO FALL.—Engi- 
neer Elisha C. Freeze, who has charge of the high-tension conduit construction 
for the companies, claims that the record for fast work has been broken in St. 
In the last six days 125,000 feet of conduit have been laid, and that 
Forty per cent. of the work has been 
Early in the spring the 


Louis. 
beats the record in the United States. 
done, and all the wires will be buried by February tr. 
poles will be cut down. 

EASTERN CAPITALISTS.—The city was invaded during the early part of 
last week by a party of Eastern capitalists and electricians. They are interested 
in the Edison Illuminating Company, and came here to inspect the plant. 
Bonds to the amount of $4,000,000 will soon be floated by the corporation. The 
stockholders of the old company will be given 50 per cent. of their holdings in 
stock of the new company, and the bondholders will be given the same amount 
in preferred stock of the new company. 

EDISON COMPANY REORGANIZATION.-—Incorporation papers of the 
reorganized Edison Electric Light & Power Company were filed last Saturday. 
The new company will be known as the Missouri Edison Electric Company. 
The capital stock is $400,0co, divided into gooo shares, at $100 each. Half of 
the stock is preferred. Mr. A. S. Brown holds 19,996 shares of preferred stock 
and the same amount of common stock. Charles L. Merrill, William F. Ried, 
Isaac H. Orr and E. L. Adrion have one share each. 

DANGEROUS WIRES REPLACED.—City officials have been much wor- 
ried of late over the bad condition of the electric light and telephone wires 
which overhang the Union Market. They were put up without supervision, and 
have been the cause of many fires of late. The companies owning the wires 
were notified to put them in a safe condition. The order was ignored, there- 
upon the city’s electrician began removing the wires. This brought the owners 
to time, and the dangerous wires have all been replaced. 


Pacific CoAsT NOTEs. 


SAN FRANCISCO, Cal., Oct. 1, 1897. 

INCREASED ITS CAPITAL.—The Santa Monica (Cal.) Electric Power 
Company has increased its capitalization from $40,000 to $100,000. 

WATER-POWER CLAIM.—The Lytle Creek Light & Power Company has 
filed a claim to 3000 miner’s inches of water in the middle fork of the Lytle 
Creek Canyon, Cal. 

ELECTRIC ROAD TO OCEAN PARK.—The Traction Company, Santa 
Monica, Cal., has secured the right of way and expects to operate electric cars 
as far as Ocean Park before the end of this year. 

TO DEVELOP A WATER POWER.—The Olympia (Wash.) Light & 
Power Company has been incorporated. The company expects to spend $10,000 
in improving and developing the water power of the Des Chutes River. 

THE GENERAL ELECTRIC COMPANY recently sold, through its Pacific 
coast district agencies, a 35-light arc machine to the Albany (Ore.) Electric 
Light & Power Company; a 12-kw lighting generator to the Washington Homé 
for Defective Youth; to the Union Iron Works, San Francisco, for the cruisét 
Wisconsin, foyr 35-inch projectors and four 24-inch projectors, ! for the ‘ew Jap- 
anese cruiser; to the Bunker Hill & Sullivan Mining Company, Idaho, a 58-kw 
generator, and a 75-kw alternator; to the Truckee Electric Light Company, a 60- 
kw alternator. 
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THE STANLEY ELECTRIC MANUFACTURING COMPANY has made 
arrangements through John Martin, Pacific Coast district agent, to install a 15- 
000-volt electric-trafismission system, which will have for its principal object the 
operation of mines and mills in the Brown’s Valley mining district. The 
water-power generating station will be located 20 miles from Marysville, Cal., 
and will contain three Stanley two-phase generators, each driven by a 500-hp 
water wheel, operating under a head of about joo feet. Marysville and other 


towns will be lighted. 





CANADIAN NOTES. 


MONTREAL, Que., Oct. 4, 1897. 

VERNON, B. C.—A by-law to raise $12,000 for an electric-light plant has been 
carried by the ratepayers. 

SARNIA, ONT.—It is stated that a project is on foot to construct an electric 
railway from Sarnia to Weisbeach. 

LONDON, ONT.—tThe extension of the electric railway to Pottersburg has 
been decided upon. It will cost $7000. 

GRAND FORKS, B. C.—The Council has decided to borrow $20,000 for the 
purpose of constructing an electric-light plant. 

BROCKVILLE, ONT.—Prospects of an electric railway in 
It is stated that a company will begin operations early next spring. 


Brockville are 


bright. 
LANARK, ONT.-—-At a meeting held recently a resolution was passed favor- 
ing the granting of a bonus of $10,000 to the Lanark County Railway Company. 
REVELSTOKE, B. C.—The electric-light company has cleared the ground 
upon which it proposes to build ‘the power house and other buildings. The 
flume will be nearly 2000 feet long. 
LEAMINGTON, ONT.—W. 


Light Company, has requested permission from the town to run electric cars 


Stares, representing the Leamington Electric 
within the limits of the corporation. 

KINGSTON, ONT.—Great interest is being 
scheme from Thousand Island Park to Westminster, a distance of 7 miles. Ex- 
Mayor H. E. Inglehart has signified the intention of giving $2000 to the project. 

CHATHAM, ONT.—The Chatham City & Suburban Electric Railway Com- 
pany desires an enlargement of its powers by the right to run north from the 
city through the township of Dover to Mitchell’s Bay; thence to Wallaceburg 
Rankin is one of the chief promoters. 


taken in the electric-road 


and Petrolea. G. C. 





ENGLISH NOTEs. 


(From Our Own Correspondent.) 

LONDON, September 22, 1897. 
THE TELEPHONE INQUIRY AT GLASGOW.-—The Corporation of 
Glasgow is making every effort to prepare a strong case in support of its con- 
tention that it should be granted a municipal license. Last week a conference 
was held between the representatives of the small towns around Glasgow and 
a committee of the Glasgow Corporation. It is further stated that the Corpora- 
tion has received about 3000 replies in favor of a municipal telephone exchange. 
TRAIN LIGHTING.—An experiment in the lighting of railway carriages is 
now being carried out by the London & Northwestern Railway Company on its 
suburban service between Euston Station and Watford. The system is novel 
in so far as each carriage is independent, having its own dynamo driven from 
the carriage axle and a set of accumulators to provide current when the train 
is not in motion. Train lighting experiments by electricity are also being car- 

ried out by the Caledonian Railway Company on its Glasgow-Edinburgh line. 
WIRELESS TELEGRAPHY.—A series of experiments in wireless teleg- 
superintendence of Mr. 


raphy have been commenced at Dover under the 
A party of the 


Gavey, principal technical officer of the General Post Office. 
Telegraph Section of the Royal Engineers is employed in connection with these 
experiments. The principal transmitting station is inside Fort Burgoyne, on the 
Deal Road, just north of Dover Castle. The papers report that “the utmost 
secrecy is maintained with regard to these experiments.’’ This is probably 
a “‘journalese’’ way of expressing the fact that inquisitive reporters are not al- 
lowed to go in and out of the forts round Dover at their sweet will. 

ELECTRIC TRACTION.—As you may have gathered from my previous let- 
ters, Liverpool is at present deeply interested in the question of the electrical 
equipment of its recently acquired tramway-system. The other day a lengthy 
letter was written to the Liverpool Daily Post by Dr. Oliver Lodge, who con- 
trasted the splendid electric systems to be seen at Montreal and Toronto with 
the existing mode of working in our great seaport. He concluded that “it was 
impossible for an inhabitant of Liverpool not to feel something akin to disgust 
at the contrast, when he remembered the lumbering, inefficient and antiquated 
method of public street locomotion still working in his own great city.” 

THE SALARIES OF MUNICIPAL ELECTRICAL ENGINEERS.—Sev- 
eral large increases have recently been reported in the salaries of electrical en- 
gineers in this country. For example, the salary of the municipal electrical en- 
gineer to the Town Council at Stafford has been increased by the handsome 
sum of £20 per annum, viz., from £140 to £160 per annum. No doubt such 
extravagance was not sanctioned without an acrimonious debate in the Town 
Council. 
are, however, strictly in accordance with the laws of supply and demand. For 
the privilege of enjoying a salary which will probably be considerably less than 
that now earned by the lucky electrical engineer to the Town Council of Staf- 
ford, there were the other day at Torquay no less than eighty-six applicants, 


The small salaries which in many cases still obtain in this direction 


. ELECTRIC CABS.—The electric cab has been distinguishing itself of late, 
figuring in some amusing scenes in the streets and also in the police courts. 
Early the other morning, just at the busiest hour, an electric cab was gayly 
cfreering along Holborn with a, consignment of business ‘men on their way to 
work, when it suddenly stopped short, and completely blocked ‘the thordugh- 
fare. The driver, of course, had to submit to a shower of safcasm from the 
omnibus drivers and cabmen, and at length he yielded to the request of a 
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policeman and “got down and shoved it behind,” pushing his helpless vehicle 
into a side street amidst the laughter of a large crowd. History does not re- 
late what became ultimately either of the cab or its driver. The following day 
a driver of an electric cab was summoned for standing too long in one place 
in the street, and thus giving rise to a congestion of traffic. The cab, it would 
appear, stood for an hour and a half outside St. Paul’s station, Queen Vic- 
toria Street and attracted so much attention that the crowd caused considerable 
obstruction. The police naturally thought that this was intended as an adver- 
isement, but when the driver appeared before the magistrate his solicitor stated 
that it was a bona fide question of waiting for a fare who had gone into the 
station. This excuse, however, did not prevent the imposition of a small fine 
and a paternal warning not to do it again. A little later in the same week an- 
other driver of an electric cab was hauled before a London magistrate on the 
charge of driving his motor cab to the common danger, otherwise being drunk. 
For this offense a fine of 20 shillings was imposed. The presiding magistrate 
pointed out that motor-cab drivers should be extra careful, as in the event of 
anything happening to their vehicles, the police, who had a happy knack of 
stopping a runaway horse, might find the bringing of an electric cab to a 
standstill a rather difficult matter. 

MARCONI TELEGRAPHY.—Signor Marconi’s patent, specification 12,039 
of 1896, has now been published. The inventor begins by stating that his in- 
vention relates to the transmission of signals by means of electric oscillations 
of high frequency, which are set up in space or in conductors. Having briefly 
described the apparatus he proposes to employ, he states, that the invention 
relates in a great measure to the manner in which the apparatus is made and 
connected together. Coming to the description of the actual inventions the 
patentee says: ‘‘My first improvement consists in automatically tapping or dis- 
turbing the powder in the sensitive tube or in shaking the imperfect contact, so 
that immediately the electrical stimulus from the transmitter has ceased, the 
tube or imperfect contact regains its ordinary non-conductive state.”’ His next 
improvement ‘‘consists in the mode of construction of the sensitive tube.’”” The 
specification then deals with the question of a vacuum, which is said to be 
desirable, but not essential. Practical hints are then given as to the working of 
the apparatus. A further improvement is then claimed, which has for its ob- 
ject “to prevent the electrical disturbances which are set up by the trembler 
and other apparatus in proximity or in circuit with the tube from themselves 
restoring the conductivity of the sensitive tube immediately after the trembler 
This improvement, I may say, consists in the introduction 
the shunts being 
improvement 


has destroyed it.” 
of shunt circuits across all the make-and-break 
practically inductionless and having high resistances. 
has for its object “‘to prevent the high frequency oscillations set up across the 
plates of the receiver by the transmitting apparatus, which should pass through 
the sensitive tube from running around the local battery wires and thereby 
weakening the effect on the sensitive tube or contact.’’ This object is attained 
by inserting choking coils in the battery circuit. Coming to the transmitting 
apparatus, Signor Marconi says: ‘‘My first improvement consists in employing 
four spheres for producing the electrical oscillations.” In other words, Signor 
Marconi patents a particular form of Righi transmitter. The patent concludes 
with nineteen claims of a very wide character. The patent specification is a 
model of clearness, and has evidently been drawn up with great care. Rumor 
states that the draughtsman was no less a personage than the great patent 
counsel, Mr. Fletcher Moulton, Q. C. Notwithstanding the clearness of the 
patent and the care with which it has been drawn up by this eminent draughts 
man, it is incredible that it can be upheld in its integrity. The claims for a 
particular form of Righi oscillator, for a particular form of Branly tube, for the 
use of high-resistance shunts, and for choking coils and perhaps also for the 
use of copper “hats’’ and copper plates suspended from elevated poles are 
probably quite valid, but it is doubtful whether they are particularly valuable. 
As to the rest of Signor Marconi’s patent and all that he claims, it is doubtful 
whether it is legally worth the paper it is written on. 


apparatus, 
Another 





AUSTRALIAN NOTEs. 


MELBOURNE, Australia, Sept. 1, 1897. 

A MODEL ELECTRIC PLANT.—One of the neatest, well-kept and most 
complete electric-lighting plants in the city is that which supplies illumination 
at the Workingmen’s College, which is funded partly by the State and partly 
by private individuals. At the present time the plant includes two arc lamps 
and 400 incandescents of 16 candle-power each. The two dynamos were installed 
by the Brush Electric Company. Electrical engineering is one of the trade 
classes at the college. Students receive a three years’ course in electritity and 
applied electricity, with laboratory work during each year, and the necessary 
draughting work in the mechanical draughting classes. The college library is 
well stocked with current American trade journals. 

THE ELECTRIC-LIGHT PLANT at the General Post Office in Melbourne 
has been running for about ten years, the only stop during that time being for 
the purpose of altering and renewing the countershafting. The power plant 
consists of two Marshall (English) engines of 16 horse-power, and two Tangye 
engines of 10 horse-power, driving four Victoria dynamos, each of 275 lights, 
and one Brush aredynamo. The total capacity of the incandescent plant is 
1200 lights, while the arc machine supplies thirty-two lights. The arc lamps 
used are of the Brush and Brockie-Pell type, while the incandescents are those 
of the Edison-Swan Company. Some of the incandescent lights give an aver- 
age life of about 2000 hours, The practice is followed in the General Post Of- 
fice of recording voltmeter and ammeter readings, and the recording steam 
gauge, which is of an American pattern, is found to be of very great use in 
checking the firemen. The wiring, which is ofthe best, was carried out by the 
New Australia Electric Company, of Melbourne. It is laid with India rubber 
insulation, and suitable cutout fuses are located at proper points. The counter- 
shafting of the plant is driven by ling belting. The engines are fitted with the 
Hartwell governor. 

THE TELEPHONE SYSTEM IN VICTORIA isin the, hands,ofjthe Postal 
and Telegraph Department, the exchange having been taken over from a pri- 
vate concern some years ago. The supply of materials for the service is pro- 
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vided each year by the usual method of calling for bids on the same, competi- 
tion being opened to the world. The telephone instruments used in the service 
are those of the Societe Generale Telephones, of Paris. The Government re- 
serves the option to buy other telphones should improvements be made. Very 
few telephones are imported in the country, except those for the use of the 
Government. At the central exchange in Melbourne, female attendants are on 
duty during the day, each operator having a 50-wire board to look after. The 
There are five principal telephone ex- 
The rates for telephone serv- 
mile or less, with 


night service is looked after by men. 
changes and eight suburban branch exchanges. 
ice are as follows: For one instrument at a distance of 1 
complete service at the exchange, the rate is $58.44 per.annum in Melbourne; 
in the country towns the rates are a little less. Should a subscriber desire to 
have a telephone at his private residence, he can have the connection in addi- 
tion to his business instrument for $29.44 per year. In the matter of private 
service, there is no difference in the rates between Melbourne and the rest of 
the country. For each additional half mile of line or under, $4.87 is charged; 
extension lines per quarter of a mile or under, $4.87 per annum; extra tele- 
phone sets for extension line, two-figure switchboard, including service at the 
exchange, $14.51; switchboards, with more than two figures, $2.50 per figure per 
vear; magneto extension bells, $2.50 each; indicators, $2.50, and battery bells, 
$2.50 each per annum. The above rates include attendance, adjustment, re- 
pairs and renewals of instruments and batteries. Limited companies, bank and 
mercantile firms -are allowed only three connections each. Charitable institu- 
tions are charged half the ordinary rates. Up to the end of 1895, the mileage 
of telephone lines in Victoria was 575.27 miles of poles; 104.6 miles of aerial 
cable; 9.8 miles of cables, and 9987.07 miles of wire. 


General Hews. 


NEW INCORPORATIONS. 


THE JERSEY SHORE ELECTRIC COMPANY, Jersey Shore, Pa., with 
a capital stock of $10,000, has made application for a charter. 

THE MEIGS COUNTY TELEPHONE COMPANY has been granted a 
charter by the Secretary of State at Nashville, Tenn. The capital stock named 
is $500. 

THE HARLEM ELECTRIC LIGHT & POWER COMPANY, Harlem, 
Ill., has been incorporated with a capital stock of $10,000, by Herman Riffel, 
Henry Hilgenberg and John Freese. 

THE BLUE RIDGE ELECTRIC RAILWAY 
Ilagerstown, Md., was incorporated with a capital stock of $200,000. 
tors are Simon P. Schott, Winfield S. Cahill and Roger W. Barron. 

THE NORTHERN LIGHT COMPANY, Brooklyn, N. Y., has been incor- 
porated to manufacture incandescent lamps for gas and electricity. 
tors are Lee Talton, Thomas P. Loughran and John O’Connor, of Prooklyn. 
Capital stock, $5000. 

THE WASHINGTON & ROCKVILLE RAILWAY COMPANY, Rock- 
ville, Md., has filed articles of incorporation with the Secretary of State. The 
object of the company is to build an electric railway from the western terminus 
of the Georgetown road to Rockville. 

THE BUTTE COUNTY ELECTRIC LIGHT & POWER COMPANY has 
just been organized in San Francisco, with a capital stock of $150,000. The di- 
rectors are Oscar T. Weber, James Price, E. M. Weber and J. W. Hartzell, of 
San Francisco, and Richard White, of Chico. 

THE AMERICAN ELECTRIC SIGNAL COMPANY, Detroit, Mich., has 
filed articles of incorporation, with a capital stock of $50,000. The incorpora- 
tors are Marcus F. Parrish, Myron Wells Parrish, William Reid, James Dean, 
Frederick Zabriskie and J. H. Carstens, all of Detroit. 

THE DUPAGE INTERURBAN RAILWAY COMPANY, Chicago, IIL, 
has been incorporated, for the purpose of constructing an electric road to run 
from Proviso, in Cook County, to Geneva, in Kane County. The directors are 


William Elmore Foster, William S. Booth and others. Capital stock, $100,000. 


THE NORWAY ELECTRIC COMPANY, Norway, Mich., has filed articles 
of incorporation with a capital stock of $12,000. The incorporators are Francis 
IE. Hatch, Auston S. Hatch, George A. Morrison, William R. Griffin and Ed- 
ward M. C. The company will supply towns and cities in Dickinson 
County with electric power generated from the water of the Sturgeon River. 

THE NORTHERN UNION GAS COMPANY, New York, has been incor- 
porated with a capital stock of $1,500,000. The company will manufacture and 
supply gas and electricity for lighting the streets and public and private build- 
ings in the City of New York. The directors are: Charles L. Horton and Ed- 
ward S. Long, of New York; J. V. H. Lawrence, of Astoria; Thomas S. Smith 
and I. L. Carroll, of Brooklyn. 

THE NATIONAL ELECTRIC COMPANY has been incorporated at AI- 
Y., with a capital stock of $200,000. The Board of Directors consists 
of James A. Roberts, Edward Michael, Henry Koons and Tracy C. Becker, of 
Buffalo; Charles W. Hackett, of Utica; William T. Gibbs and Stanislaus P. 
Franchot, of Buckingham,,Quebec. The object of this company is to manu- 
facture chlorate of potassium at Niagara Falls, utilizing therefor current gen- 
erated at the Falls plant. 





& POWER COMPANY, 
The direc- 


The direc- 


Geves. 


bany, N. 





THE TELEGRAPH AND TELEPHONE. 


PERU, NEB.—A telephone franchise has been 
Gardner & Co., for a period of fifteen years. 

SALT LAKE CITY, UTAH.—The Rocky Mountain Bell Telephone.Com 
patiy is building a°line fronr Butte to Gaylord, “Mont: 

NEW ORLEANS,’ TA. 


Messrs. W. P. 


granted to 


The De Soto Telephone Company. has been or- 


ganized at Grand Cane, and officers have been elected. 
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FOSTER, IA.—Mr. W. H. Woodruff, of this place, and gentlemen from Mon- 
roe, are considering plans for establishing a telephone system in this place. 

DEKALB, ILL.—The DeKalb County Telephone Company has declared a 
dividend of 10 per cent. on its past year’s business. It has now 136 telephones 
in use. 

SAVANNA, ILL.—The Tri-City Telephone Company, of Clinton, will lay 
about 4000 feet of cable across the river at Fulton. The cable will contain 100 
conductors. 

TECUMSEH, MICH.—The office of the new State Telephone Company in 
this place has three times the number of subscribers as the Bell Company. 
The latter has cut rates. 

LOGANSPORT, IND.—The Mutual Telephone line between this city and 
Winamac has been completed. It embraces eighty Indiana towns, and further 
extensions are contemplated. 

GREENSBURG, IND.—A franchise has been granted to Mr. A. H. Prather 
to build a telephone exchange at North Vernon. Mr. Prather expects to have 
the system in operation soon. 

CHILLICOTHE, MO.—The Missouri & Kansas Telephone Company has 
purchased the Chillicothe and Lawson telephone line, and connected it with 
its system from Lawrence into Kansas City. 

KNOXVILLE, TENN.—A new telephone line between this city and Bristol 
has been opened by the Peoples’ Telephone & Telegraph Company. The com- 
pany will make the line a metallic circuit in the near future. 

IRON MOUNTAIN, MICH. 
which was organized two years ago in opposition to the Bell Company, now 
operates 1ooo telephones in Marquette, Negaunee and Ishpeming. 

INDIANAPOLIS, IND.—Judge L. C. 
new telephone company, will ask the city for a franchise to construct a tele- 
phone system here to compete with the Central Union Company. 

BUCHANAN, MICH.—The Milwaukee, Rail- 
way Company has let the contract for telegraph service on its line to the Pos- 
Construction work has already been commenced. 


The Marquette County Telephone Company, 


Walker, who is the attorney for the 


3enton Harbor & Columbus 
tal Telegraph Company. 

DELPHI, IND.—A franchise has been granted to Dr. McAllister, of Ida- 
ville, to build a telephone line along the public roads in White County. It is 
Dr. McAllister’s intention to run the line to several places in this section of 
the State. 

DETROIT, MICH.—The Detroit Telephone Company reports that on Sep- 
tember 24 it had 5633 contracts for telephones. The Bell Company is not so 
specifi¢ as to numbers, but claims to be taking new contracts at the rate of 
twenty per day. 

HERMOSILLO, MEXICO.—A Mexican 
sion for laying a submarine telegraph cable from Guaymas across the Gulf of 
California to La Paz and other points in the Lower California Peninsula. A 
telegraph system will also be constructed along the coast. 

PLYMOUTH, MICH.—The 
footsteps of the new State Telephone Company. 
wire to its system here, and made a 1o-cent rate to Detroit, Northville, Ypsi- 


company has obtained a conces- 


sell Telephone Company is following in the 
It has recently added another 


lanti, and other places, and a 20-cent rate to Mt. Clemens. 

KALAMAZOO, MICH.—The Michigan 
metallic circuit between Kalamazoo and Grand Rapids by way of Martin, Shel- 
byville, Bradley, Wayland and Moline. These excepting Kalamazoo 
and Grand Rapids have never had telephone service, and this new line will 
place them in connection with the long-distance service of the Bell Company. 

WABASH, IND.—The Home Telephone Company and the Central Union 
Telephone Company are cutting rates at this place. The Central Union Com- 
pany has made a rate of $1 per month for business houses and 66 cents per 
month for residences, while the Home Company’s rates are $2 and $1.50, re- 
spectively. The latter company has over 250 subscribers, while the Central 
Union has 100. 


Telephone Company will build a 


towns, 


CARLINVILLE, ILL.—Permission has been granted to a Virden company 
to construct a telephone and electric line between Virden and Auburn. The 
Central Union Telephone Company has been permitted to put up a line 
through Mt. Olive and Staunton Townships. The Carlinville Telephone Com- 
pany was also permitted to erect poles along all the highways in the county. 
Every town of any importance in the county is connected with Carlinville by 
telephone. 

INDIANAPOLIS, IND.—The Central Union Telephone Company is pre- 
paring to cheapen the service in this city, and with this object in view is 
reconstructing its plant. Everything in the way of equipment will be replaced 
with new appliances and apparatus of the latest invention known to the tele- 
phonic art. The rates will be offered under seventeen new classifications, rang- 
ing as low as $25, $18 and $12 per annum, and it is the company’s intention to 
put the schedule in operation at once. 





ELEcTric LIGHT AND POWER. 


HIGH SPRINGS, FLA. 
of issuing electric-light bonds. 

GEORGETOWN, OHIO.- held to vote on 
proposition to issue $10,000 worth of bonds for an electric-light plant. 

GRENADA, MISS.—Mr. W. II. St. John has been elected superintendent 
of municipal plants, electric lights, water works and sewerage in this place. 


An election will be held to vote on the question 


A special election will be the 


MACON, GA.—A company is to be organized by local men, who will erect 
an electric-light plant for the city. Mr. Walter Lamar is one of the promoters. 
YOUNGSTOWN, OHIO.—The Youngstown Bridge Company is preparing 
to rebuild.,.The latest improved machinery will bé ‘intrSduced and equipped 
with, electric, motors. ee 
LEBANON, \ILL.—ELebanon will put in its own electric-lighting plant. It 


will have a capacity of twenty arc and 1200 incandescent lights, and with build 
ing complete, cost $8000. 
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CENTREVILLE, MICH.—The Centreville Electric Light & Water Com- 
pany has been organized to construct an electric-lighting plant as soon as ar- 
rangements for power can be made with Eolf Bros. Capital, $10,000. 

SALINEVILLE, OHIO.—The Salineville Village Council has passed the 
electric-light ordinance. When the plant is completed every town in Colum- 
biana County incorporated as a village will be provided with electric lights. 

LEWISTOWN, ILL.—The City Council has under consideration the erec- 
tion of a $6000 electric-light plant, to be operated from the city plant which 
brings water from Spoon River, the works to be owned and operated by the 
city. 

TROY, OHIO.—A petition, signed by a large majority of the business men 
of this city, will be presented to the City Council, asking for the establishment 
of an electric-light plant to be owned by the city and operated under rules and 
charges laid down by the Council. 

BAY CITY, MICH.—The West Bay City Council has passed the electric- 
light ordinance over the mayor’s veto. The city attorney was instructed to 
report if the Council had power to annul the franchise of the Consolidated 
Street Railway Company because of its failure to comply with the Council’s 
order. 

SOUTH NORWALK, CONN.—The electric-light commissioners are in the 
market for a brick-lined steel smokestack of about 500-hp capacity, including 
smoke connections, to be erected at the city’s electric plant. Mr. A. E. Win- 
chester, commissioner and consulting engineer, can give further information 
on the subject. 

CORUNNA, MICH.—The City Council decided to hold a special election 
October 11 to vote upon the question of bonding the city for $10,000 to build 
a municipal lighting plant. The city had, before the lights were ordered out, 
a five-year contract with the Caledonia Electric Light & Power Company for 
$so a light per year. 

DETROIT, MICH.—Judge Hosmer is hearing the $600,000 foreclosure suit 
instituted by Mr. Clarence A. Black, trustee of the old Brush Electric Light 
Company, bond holder, against the Peninsular Electric Light Company. The 
bonds were sold to the defendant company in 1893, and Mr. Black was appointed 
trustee. It was the original intention to make the trust permanent, but it was 
found that $50,000 worth of the stock had been transferred to the American 
Trust & Loan Company, which concern refused to consent to the arrangement. 
The Peninsular Electric Light Company was six months in arrears for in- 
terest, so the holders of $100,000 worth of the Brush Company’s stock requested 
Mr. Black to begin foreclosure proceedings. 

\ 





THE ELEcTRIC RAILWAY. 


SYRACUSE, N. Y.—Work has been commenced on the electric railroad to 
connect this city with Manlius, and it is expected that the road will be finished 
by December 1. 

MILTON, PA.-—The Borough Council has granted a franchise to the Lewis- 
burg, Milton & Watsontown Street Railway Company to run through certain 
streets of the city. 

PORTAGE, N. Y.—An electric railway is to be built between Portage and 
Pike. Hon. Greenleaf S. Van Gorder and an engineer are busy laying out the 
most feasible route. 

LITTLE FALLS, N. Y.—The franchise granted by Little Falls to the Lit- 
tle Falls & Herkimer Electric Railroad Company has been accepted by the of- 
ficers of the company. 

TRENTON, N. J.—The Midway, Morrisville & Trenton Railway Company 
has applied for a charter. The road will extend through Emile, Fallsington and 
Morrisville to Trenton. 

TRENTON, N. J.—The Mulberry Street Passenger Railway Company has 
petitioned the Common Council for a franchise to operate its line in this city. 
C. Edward Murray, city clerk. 

FRANKFORT, KY.—Judge Cantrill, in the State Fiscal Court, has rendered 
a judgment against the Louisville Street Railway Company for franchise taxes 
and penalties aggregating $27,408. 

WAUPACA, WIS.—Allen Shewman, of Green Bay, has been in Waupaca for 
the purpose of taking the preliminary steps to get a franchise from the city for 
an electric railway to be built here. 

PASSAIC, N. J.—More than the necessary number of consents have been 
secured from property-holders for the building of a trolley road from Palisade 
Avenue, north through Dean Street to Chestnut Street. 

NEW HAVEN, CONN.—Engineers Bogart and Sperry have begun. laying 
out the route of the proposed extension of the New Haven Street Railway 
Company’s line from East Haven Green to Cosey Beach. 

CLEVELAND, OHIO.—A petition has been filed by Mr. Frank De Hass 
Robison, for an injunction against and the appointment of a receiver for the 


Cleveland City Railway Company. The petition alleges that after the consoli-~ 


dation of the Woodland and West Side Companies and the Cleveland City Cable 
Railway Company, the defendant railway company, acting through and by its 
officers, did not cancel the certificates of cable company common or preferred 
stock, taken by them in exchange for the defendant railway company stock is- 
sued to holders of cable stock, but left the same uncanceled in the hands of 
John J. Shipherd, who, it is alleged, hypothecated the stock as collateral se- 
curity for moneys borrowed for his own use in his brokerage partnership of C. 
H. Potter & Co. Mr. Shipherd, according to a Cleveland dispatch, was ar- 
rested on October 4, charged with embezzling $1,250,000, which is said to be 
the value of the funds of the Cleveland City Railway Company and the Fort 
Wayne Street, Railway Company disposed .of by them. The temporary re- 
straining order has, ever since it was issued, practically tied up the Cleveland 
City Railway Company from doing business, except that of operating its lines. 
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PERSONAL NOTE. 





MR. E. F. PECK, who was formerly superintendent of the Citizens’ Electric 
Light Company, Brooklyn, N. Y., now fills a like position with the Kings Coun- 
ty Electric Light Company in the same city. Mr. Peck knows the Brooklyn 
field well, and his experience will no doubt be valuable to his newer con- 
nections. 





OBITUARY NOTE. 


MR. A. L. IDE, senior partner of the firm of A. L. Ide & Sons, manufactur- 
ers of engines, at Springfield, Ill., died at Shattuc, Wis., on September 2g. 
Mr. Ide, who was spending a vacation at Shattuc, was sixty years of age. He 
leaves a widow and five sons. He was principal proprietor of the Springfield 
Electric Light & Power Company, of Springfield. 


Trade and Endustrial Notes. 


MOVED DOWN TOWN.—Messrs. C. B. Sterling & Co., dealers in electrical 
specialties, have moved their quarters from 248 West Twenty-third Street to 120 
Liberty Street, New York. 

MESSRS. H. M. SHAW & CO., New York, report. a large and constantly 
increasing demand for their dynamo and motor brushes. This firm handles 
woven-wire gauze, copper leaf, brush arc, T.-H. arc, Wirt and Partridge self- 
lubricating brushes. 

“SMITH, OF NEW YORK,” the well-known manufacturer of car lamps, 
etc., at 350 Pearl Street, New York, has opened a retail department at 96 Ful- 
ton Street, where he will have a display of the various lines of articles pro- 








duced from his factory. 

FAN CATALOGUE.—Mr. J. P. Williams, 39 Cortlandt Street, New York, 
general agent for the sale of Paragon motors and Paragon fans, has in press 
his 1898 illustrated catalogue of fans. The catalogue will be ready for dis- 
tribution about October 15, and copies of the same will be mailed to any ad- 
dress on application. 

THE S. & B. ELECTRIC COMPANY, 70-74 Fulton Street, New York City, 
has just issued a little catalogue of its electrical supplies, novelties, etc. This 
company makes a specialty of primary batteries for light and power work. The 
company carries a complete line of excellent primary batteries, besides other 
electrical apparatus and novelties. 

EDUCATIONAL.—The Drexel Institute of Arts, Science and Industry, 
Philadelphia, in a pamphlet just issued, gives a description of the course in 
electrical engineering at that institute. In another pamphlet the studies in the 
evening classes in applied electricity are described. Prof. Arthur J. Rowland 
is in charge of both of these courses. 

ENGINES FOR FOREIGN ELECTRIC ROADS.—The E. P. Allis Com- 
pany, Milwaukee, Wis., is now building twenty-four engines, of an average 
horse-power of 1200 each, for foreign orders. The engines will go to London 
and Dublin, Barcelona and Madrid, Spain, and Sidney, N. S. W. All of them 
are to supply power for electric railways in the cities named. 

MESSRS. COMSTOCK, CHENEY & CO., of Ivoryton, Con>., are erecting 
a fire-proof building about 50 feet long. The side walls are brick, ind the roof 
is constructed of iron. The covering is corrugated iron, lined with the Berlin 
Iron Bridge Company’s anti-condensation fire-proof roof lining. The above 
named company will also furnish and erect all of the steel work of the roof. 

AMERICAN MACHINERY ABROAD.—A book, which will be of deep in- 
terest to manufacturers and exporters of machinery, has just been issued from 
the press of The American Machinist, New York. The subject of the work is 
a study of the European field for the introduction of American machinery. 
The book is nicely bound in linen, and will no doubt be of great interest to 
those concerned in the matter of exporting machinery. 

LARGE GENERATORS AND ENGINES.—The Allegheny County Light 
Company, Pittsburg, Pa., has recently installed four large Westinghouse en- 
gines of the vertical compound-marine type, each driving Westinghouse two- 
phase 1500-kw generators. These are said to be the largest steam-driven al- 
ternating-current machines ever built, and the engines are the largest to 
which alternating-current machines have ever been direct connected. 

A GOOD TRANSFORMER BUSINESS.—Messrs. E. B. Latham & Co., 136 
Liberty Street, New York, Eastern representatives of the Lakon Company, 
Elkhart, Ind., manufacturer of the Lakon transformers, state that the volume 
of business at the present time far.exceeds that at the corresponding time of 
last year. Not only has the home demand perceptibly increased, but foreign 
orders are more numerous than at any time in the history of the company. 

THE MANHATTAN GENERAL CONSTRUCTION COMPANY, New 
York City, informs us that Mr. J. H. Cooke is no longer the manager of that 
company’s Western office at Chicago, and that the management of the office 
has been placed in the hands of Mr. George Walker Conover, No. 1511 Monad- 
nock Block, Chicago. Mr. Conover has had a long and active experience in 
the handling of arc lamps, and it is thought that this change will add to the 
success of the Manhattan lamp in the West. 

THE WALKER COMPANY, in its circular No. 1053, just issued, gives a 
well-written account of the Englewood & Chicago Electric Storage Battery 
road. The subject is very completely illustrated, and views are given showing 
the methods of handling and charging the storage batteries. The completed 
generating plant will consist of four r90-kw Walker multipolar generators, direct 
coupled to three upright tandem central-valve Willans engines. The car con- 
trollers were specially designed for the ' service, and. manufactured by the 
Walker Compariy. 
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MR. S. L. NICHOLSON, sales agent of the C & C Electric Company, 
New York, has just returned from a week’s trip to Pittsburg and Philadel- 
phia, and succeeded in making a number of sales for C & C apparatus, espe- 
cially for its new type enclosed iron-clad motor. This machine has met 
with a large sale since its recent introduction, on account of its particular adapt- 
ability in cases requiring a motor which cannot be affected by dust, moisture or 
gases. Mr. Nicholson reports having sold a number of these machines in the 
iron mills at Pittsburg. 

THE CHESLEY ELECTRIC COMPANY, Hoboken, N. J., has purchased 
the dynamos and engines at the Hotel Empire and the Carnegie Music Hall, 
in New York City, and is also rebuilding sixteen dynamos purchased from 
the Illuminating, Heat & Power Company, Scranton, Pa. This company makes 
a specialty of purchasing entire plants, and has orders on hand for several 
generators. It is very busy on repair work. The company also deals in second- 
hand dynamos and engines, of which it reports several sales recently. It has 
recently moved its offices from Hoboken to the Havemeyer Building, New 
York. ; 

LONG-BURNING ARC LAMP.—The Electric Appliance Company, Chi- 
cago, has just issued a new circular on the Midget Upton long-burning arc 
lamp, giving a complete description of the lamp in the various styles and 
types, together with illustrations of complete lamps and the working mechan- 
ism. The Electric Appliance Company reports that this is one of its most 
satisfactory specialties, as it sells on sight, and always gives good results. In 
construction it is one of the simplest arc lamps on the market. The Electric 
Appliance Company would be glad to send copies of its new circular and make 
prices on application. 

THE PROVINCIAL EXHIBITION OF NOVA SCOTIA is now being 
held at Halifax, N. S. The electrical exhibit of John Starr, Son & Co., Ltd., 
Halifax, is said to surpass anything hitherto seen in Canada, being a more 
general exhibit of all kinds of electrical apparatus than is generally shown. 
It was visited by Lord and Lady Kelvin, the Governor-General, Lord Aber- 
deen, and the Countess of Aberdeen, and a host of celebrities, who were much 
interested in the electrical novelties displayed, and Lord Kelvin expressed 
himself as highly pleased at the exhibit. The Countess of Aberdeen handled 
the main switch and the branch switches in turning on the current at the 
switchboard with the dexterity of an expert. 

ELECTROSE AND MARBLOID.—The Electrose Manufacturing Company, 
Brooklyn, N. Y., announces that it has recently improved its product, which 
has now greater strength than before, and is susceptible to a finer polish. The 
company has also reduced the prices, particularly in the telephone receiver 
case and mouthpiece line, with the consequence that business with the com- 
pany to-day is in a very satisfactory condition. Within the past four weeks the 
company has more than doubled its working force, and is now increasing its 
plant. Electrose is gradually becoming better known in the trade, and is 
claimed to be the best and cheapest substitute for hard rubber. Inquiries con- 
cerning this material are coming in from Japan, France, Mexico, Germany, 
Curacoa, England and Austria. 

ELECTRO-MEDICAL APPARATUS.—The S. S. White Dental Manufac- 
turing Company, Chestnut, corner of Twelfth Street, Philadefphia, Pa., has 
just issued a series of pamphlets and catalogues describing and illustrating the 
large line of goods handled by this well-known concern. One of the pamphlets 
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590,589. ELECTRICAL TROLLEY DEVICE; A. B. DuPont, Detroit, Mich. 
App. filed Jan. 15, 1897. In an electric-trolley device, the combination with 
a transverse shaft and a contact wheel surrounding. said shaft, of a carriage 
carrying the contact wheel, adapted to move along said shaft, and adapted to 
turn partially about said shaft. 

590,509. SIGNALING FOR ELECTRIC RAILWAYS; J. B. Struble, Wil- 
kinsburg, Pa. App. filed Jan. 2, 1897. In a system of signaling for electric 
railways, the combination of the main feed wire, a return conductor, a trol- 
ley wire extending along the block to be protected, one or more branch or 
feed wires forming a permanent connection between the main feed wire 
and the trolley wire, a magnet forming a portion of the branch or feed 
wire, a signal and a circuit controlling said signal and including as a part 
thereof the armature of said magnet. 

590,600. SIGNALING; J. B. Struble, Wilkinsburg, Pa. App. filed May 20, 
1897. In a signaling system for electric railways, the combination of a 
trolley wire, a series of two or more track sections, one line of rails of each 
section being adapted to serve as a return conductor, polarized relays hav- 
ing their poles connected to the rails of each section, batteries having their 
poles so connected to the rails of the sections that the currents therefrom 
will produce in the relays an opposite polarity to that produced by the 
motor current, and signal circuits having make-and-break mechanisms con- 
trolled by the polarized relays. 

590,603. ELECTRIC FIRE-ALARM SYSTEM; J. L. and G. B. Walker, Pen- 

sacola, Fla. App. filed Jan. 12, 1897. In a continuous-current system the 

combination of the main station and sub or signal stations, of an alarm at 
the main station located in the continuous circuit, a telephone at the main 

station having means for bringing it into the continuous circuit without a 

break therein, a telephone located at the sub-station normally out of the 

continuous circuit and means for bringing it into the continuous circuit, and 
at the same time signaling at the main station, consisting of a pair of spring 
arms in contact with each other and located in the continuous circuit, and 

a’ plug connected with thé telephone formed with a wedge-shaped non-con 

dticting head, which is adapted to part the springs to break the circuit and 

thereby signal at the main station, and with a metal contact point for again 
closing the circuit and bringing the telephone into the continuous circuit. 
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is devoted to electrical dental outfits and accessories. It contains thirty pages 
of very interesting matter descriptive of the various devices used in this par- 
ticular profession. The illustrations are excellently executed. Another of the 
pamphlets relates to Partz batteries and accessories, which battery is well 
known as a specialty of this company. The various styles of Partz battery are 
well illustrated, and curves are given which show the operation of this cell, 
Judging from the testimonials given at the back of the pamphlet there can 
hardly be any doubt that this battery is giving excellent satisfaction to those 
who are using it. Another pamphlet is devoted to electrodes used in cataphoric 
treatment, which devices are fully illustrated. Cataphoric apparatus is the sub- 
ject of another pamphlet. The S. S. White Dental Manufacturing Company 
is one of the largest concerns in this particular line of trade. 
. STORAGE BATTERIES GROWING IN FAVOR.—The 
Battery Company has closed a contract with the Edison Electric Illuminating 
This will make 


Electric Storage 


Company of Boston for a battery of chloride accumulators. 
the fifth battery in the service of the Boston Edison Company. 
also been recently closed for central station batteries with the Cleveland Elec 
tric Illuminating Company, and the Richmond (Va.) Railway & Electric Com 
pany, and for batteries for regulation on trolley roads with the Central Rail 
way Company, of Baltimore, and the Potomac Electric Power Company, of 
Washington. The Potomac Company has been operating a battery of chloride 
accumulators for about a year. A battery is also being installed on the lines 
of the Barre & Montpelier Electric Railway, Montpelier, Vt. Chloride ac 
cumulators are being installed in the Reading Terminal Station in Philadelphia 
to carry the peak of the load, and to furnish current for the lamps burned dur 
A battery is being installed in the new 
This battery is to be charged by 


Contracts have 


ing the early hours of the morning. 
Library Building of Princeton University. 
the town plant between dusk and midnight, and during other hours will fur- 
nish the current required for the lamps and for operating three ventilating mo- 
tors, two elevators and one book lift. The Government has recently contracted 
for a battery for lighting work at David’s Island, and has also ordered some- 
thing over 1ooo cells to be distributed at some twenty odd points for coast de- 
fense work. Chloride accumulators have been installed in the residence of Mr. 
S. S. Childs, Basking Ridge, N. J., where they are being operated in connec- 
tion with a gas engine-dynamo plant. Messrs. D. S. Brown & Co., New York, 


‘are installing chloride accumulators for night lighting in their new factory. 


Business Wotices. 


THE ILLUSTRATIONS in this issue were made by the Photo-Engraving 
Company, 67-71 Park Place, New York City. 

CREAMERIES IN SOUTH DAKOTA.—During the past two years the 
creamery industry has grown from a small beginning until at the present time 
there are one hundred and nineteen (119) creameries and cheese factories scat- 
tered over the State, and all doing well. Four times as many creameries are 
needed in South Dakota, and farmers or dairymen desiring free list showing 
where creameries are now located, together with other in formation of value to 
live stock growers and farmers generally, will please address George H. Heaf- 
ford, general passenger agent, C., M. & St. P. Railway, 410 Old Colony Build- 
ing, Chicago, III. 
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590,633. TELEPHONE SYSTEM AND TELEPHONE 
MECHANISM; H. P. Snow, Erie, Pa. App. filed Sept. 19, 
bination, in a telephone system, of a telephone-exchange switchboard, a 
series of two or more outgoing line wires, each of which is connected with 
an insulated bar on the switchboard, a like series of two or more return 
line wires, located substantially parallel to said series of outgoing line wires, 
each connected with another insulated bar on said switchboard, a series of 
branch wires from each outgoing line wire, each of which connects said line 
wire with a telephone station, and a like series of branch wires from each 
return line wire, each of which connects with one of the series of telephone 
stations installed on said lines. 


590,648. RECORDING WATTMETER; W. H. Pratt, Lynn, Mass. App. 
filed May 15, 1897. In a recording wattmeter the combination of an astatic 
motor mechanism comprising more than a single armature winding or sec- 
tion of winding which respectively acts,under the influence of magnetism in 
opposite directions to rotate the shaft in the same direction, and a damping 
mechanism. 


590,65 ALTERNATING-CURRENT METER; R. Shand, Lynn, Mass. App. 
filed March 12, 1897. In an induction meter, the combination of a current 
coil, a potential coil, a transformer whose primary is coupled across the 
circuit mains, and a third coil in the secondary circuit of the transformer, 
all said coils being in inductive relation to the rotating armature. 

SHIELDING DEVICE FOR ELECTRIC 

App. filed May 21, 1897. 

tric meter, comprising as part of its motor mechanism 


METERS; E. 
The combination of an elec- 


590,653. Thomson, 
Swampscott, Mass. 
a field coil or coils 
in circuit with the load and a damping magnet with a shield of copper or 
like highly conducting metal forming a closed circuit or 
which currents are induced upon any sudden change in the magnetic field 
due to the field coils, said shield being so arranged as to shield the damp- 


circuits within 


ing magnets from the effect of such changes in the magnetic field of the 


meter, 
590,654. ELECTRIC-MEASURING INSTRUMENT; E. Thomson, Swamp- 
scott,,Mass.. App. filed: June 17,. 1807. In an ‘electrical-measuring instru- 


ment, a coil mounted at an angle on a shaft, a second coil mounted at ‘ain 
angle to the first coil and its shaft, and encircling the same, the said’ coil 
being in series with the first coil, an indicator and scale for reading the 
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movements of the shaft and movable coil, and means for returning the in- 
strument to zero and opposing the movement of the movable coil under the 
action of the current in said coils. 

590,664. PRINTING TELEGRAPH; R. Kubler, Berlin, Germany. App. filed 
Sept. 8, 1896. A transmitting instrument for printing telegraphs, compris- 
ing a base and clockwork, a metallic key-supporting ring supported there- 
on, of a metallic contact ring provided with interrupting insulations and in- 
sulated from the key-supporting ring, a contact arm revoluble thereon by 
the clockwork and connected with the main circuit and a key for closing a 
local circuit and causing the arrest of the said clockwork and arm to con- 
trol the local circuit and the synchronously operated mechanism of a corre- 
sponding receiving instrument. 

590,670. ELECTRIC-ARC LAMP; A. Poulsen, Buffalo, N. Y. App. filed 
July 29, 1897. The combination in an electric contact for sliding or rotating 
rods in are lamps, consisting of a barrel with cover, having rings of pack 
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ing, and containing small particles of a good conducting material, this being 
the recipient of the current, surrounds the rod to which the current shall be 
conveyed. . 

590,725, ELECTRIC ARC LAMP; H. Leitner, London, England. App. filed 
April 16, 1897. In an improved feeding mechanism for arc lamps, the com- 
bination, with a series and shunt coil constructed from a number of inde- 
pendent sections and contact bars insulated from each other and connected 
to each of the said sections, of an iron core in the said coils, a frame con- 
nected to the said core and brushes on the frame for each coil, these brushes 
bearing on the contact bars leading the current through corresponding sec- 
tions and connections to the carbons causing them to move with the core. 

590,750. SAFETY FUSE FOR ELECTRICAL DEVICES; D. J. Cartwright, 
Boston, Mass. App. filed April 19, 1897. The combination of an air-tight 
tube or case inclosing the entire fusible metal and tightly closed at each 
end by inflexible material, a coherent filling at each end of the tube or 
case of a different material from the fuse wire, and acting to conduct away 
from that part of the fuse wire which passes through the filling the heat 
produced by the passage of the current through the fuse wire at that part, 
and to absorb the gases and other substances generated when the fuse wire 
melts, a definite air space between the fillings, and a fuse wire passing 
through the fillings and the air space. 

590,777 MAGNETIC BRAKE; W. Stanley, Pittsfield, Mass. App. filed July 
31, 1807. A magnetic brake consisting of ‘a permanent magnet having a 
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stationary body portion, a metallic disc rotating in the field thereof, said 
magnet having polar projections, adjustable in a direction vertical to the 
plane of said disc. 

590,786. INCANDESCENT LAMP; J. Bradley, Boston, Mass. App. filed 
Oct. 15, 1896. In an incandescent lamp, filament supports and tips therefor 
between the ends of said supports and the filament and consisting of an 
alloy of platinum and a baser metal. 

590,806. INSULATOR; F. M. Locke, Victor, N. Y. App. filed Dec. 16, 1896. 
An insulator having its outer skirt oblong, and means for conducting the 
moisture toward its lateral extremities. 

590,808. MAGNETIC ORE SEPARATOR; L. G. Rowand, Camden, N. J. 
App. filed Dec. 22, 1896. In a magnetic ore separator, the combination of an 
electric machine, a conveyor belt traveling within and beyond the mag- 
netic field of said electric machine, a receptacle beneath said conveyer with- 
in vertical lines through the horizontal limits of the magnetic field, and a 
receptacle beneath said conveyer beyond the magnetic field of said electric 
machine. 
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590,809. MAGNETIC ORE SEPARATOR; L. G. Rowand, Camden, N. j). 
App. filed Jan. 22, 1897. In a magnetic ore separator, an electric machine 
having double armatures, conveyer belts, each extending within and beyond 
the magnetic field of the electric machine, there being a space beneath said 
conveyers within vertical lines through the horizontal limits of the mag- 
netic field, and a receptacle beneath each conveyer beyond the magnetic 
field. 

590,813. CONTROLLER-CIRCUIT BREAKER; T. Von Sweigbergk, Cleve- 
land, Ohio. App. filed March 15, 1897. In a controller-circuit breaker, in 
combination, a magnetic switch, a controller having plates and contact 
flanges adapted to govern the current through the motor, and plates and 
contact fingers adapted to govern the current through said switch, said 
last mentioned plates and contact fingers being adapted to be separated by 
the movement of the controller at a different time from that when the first 
mentioned plates and contact fingers are separated by said movement, 
whereby a shunt is established through the magnetic switch around the 
motor governing contact about to be broken, which shunt continues until 
after said contact is broken, and is then itself broken by the movement of 
the controller. 

590,832. INSULATOR; F. B. Grimm and J. H. Nessler, Quincy, Ill. App. 
filed Jan. 4, 1897. An insulator provided in its top with a transverse sig- 
moidal wire-receiving groove having downwardly-convergent side walls 
formed with a plurality of upright channels. 

590,838. INCANDESCENT ELECTRIC-LAMP FIXTURE; B. B. Hoffman, 
New York, N. Y. App. filed Feb. 6, 1897. The combination, with an elec- 
tric-lamp fixture having a hollow base, of a battery within the base, a cover 
for said base upon which is mounted the lamp-supporting stem or arm, and 
which stem or arm forms one side of the lamp circuit, two insulated metal 
rods within said stem, one for making contact with one of the lamp ter- 
minals, and the other for making contact with one of the battery terminals, 
and a circuit controller for making contact between said rods. 

390,852. ELECTRICAL TRANSFORMER; W. D. and J. W. Packard, War- 
ren, Ohio. App. filed May 5, 1897. In an electrical converter, core-plates 
composed of strips of magnetic metal bent to form corners between the 
portions thereof. 

590,881. ELECTRIC RAILWAY; J. W. Darley, Jr., Baltimore, Md. App. 
filed Jan. 13, 1896. The combination, with the wheels and the boxes of 
magnet carriages, and magnets carried thereby, and a system of levers con- 
necting said boxes with the magnet carriages, whereby the position of the 
said magnets is adjusted automatically whenever the car goes around a 
curve. 

590,882. ELECTRIC RAILWAY; J. W. Darley, Jr., Baltimore, Mr. App. 
filed Aug. 1, 1896. In an electric railway, the combination with the truck, 
of a magnet frame provided with grooved tracks at each end thereof mount- 
ed independently of said truck, magnets suspended from rollers traveling in 
said grooved tracks with means for moving said magnets laterally, and 
means operated by said magnets for completing the electric circuit through 
the motor on the car. 

590,910. RHEOSTAT; T. M. Pusey, Kennett Square, Pa. App. filed Feb. 3, 
1897. A rheostat comprising a circular row of contact plates a bolt extend- 
ing from the base of the rheostat, a sleeve removably attached to said bolt, 
a contact arm mounted to rotate on the sleeve, a sleeve on said contact arm 
surrounding the first named sleeve, a peripherally-grooved wheel mounted 
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to rotate on the second named sleeve, an arm attached to said second named 
sleeve at the outer side of the wheel, a spring-actuated dog carried by said 
arm and adapted to engage in any one of a series of notches formed on the 
outer surface of the wheel, and means for drawing said dog out of engage- 
ment with the notch as said arm is rotated relatively to the wheel. 


590,916. ELECTRIC HEATER; R. A. L. Snyder, Pittsburg, Pa., and A. F. 
Tinnerholm, Detroit, Mich. App. filed Dec. 22, 1896. In an electric heat- 
ing apparatus, a metallic part to be heated, a metallic core, layers of re- 
sistance wire arranged on the core and insulated therefrom; a metallic strip 
between the said layers of resistance wire and insulated therefrom, said 
strip in metallic contact with the part to be heated. 

590,930. SECONDARY BATTERY; M. De Contades, Paris, France. App. 
filed Feb. 9, 1897. In a secondary battery, a non-conducting porous envelop 
or casing inclosing an electrode and composed of two sheets, connected at 
their meeting edges by expansible joints, permitting the casing to adjust 
itself to changes in shape of the electrode, said casing being provided with 
a holding band or bands of expansible material. 
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